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The NASA STI Program Office . . . in Profile

Since its founding, NASA has been dedicated
to the advancement of aeronautics and space
science. The NASA Scientific and Technical
Information (STI) Program Office plays a key
part in helping NASA maintain this important
role.

The NASA STI Program Office is operated by
Langley Research Centéhne lead center for
NASA’s scientific and technical information.
The NASA STI Program Gite provides access
to the NASA STI Database, thedast collection
of aeronautical and space science STl in the
world. The Program Office is also NASAs
institutional mechanism for disseminating the

results of its research and development activities.

These results are published by NASA in the
NASA STI Report Series, which includes the
following report types:

e TECHNICAL PUBLICATION. Reports of
completed research or a major significant
phase of research that present the results of
NASA programs and include extensive data or
theoretical analysis. Includes compilations of
significant scientific and technical data and
information deemed to be of continuing
reference value. NASA's counterpart of peer-
reviewed formal professional papers but has
less stringent limitations on manuscript length
and extent of graphic presentations.

e TECHNICAL MEMORANDUM. Scientific
and technical findings that are preliminary or
of specialized interest, e.g., quick release
reports, working papers, and bibliographies
that contain minimal annotation. Does not
contain extensive analysis.

» CONTRACTOR REPOR. Scientific and
technical findings by NASA-sponsored
contractors and grantees.

* CONFERENCE PUBLICATION. Collected
papers from scientific and technical
conferences, symposia, seminars, or other
meetings sponsored or cosponsored by NASA.

e SPECIAL PUBLICATION. Scientific,
technical, or historical information from
NASA programs, projects, and missions,
often concerned with subjects having
substantial public interest.

e TECHNICAL TRANSLATION.
English-language translations of foreign
scientific and technical material pertinent to
NASA's mission.

Specialized services that complement the STI
Program Office’s diverse offerings include
creating custom thesauri, building customized
databases, ganizing and publishing research
results . . . even providing videos.

For more information about the NASA STI
Program Office, see the following:

* Access the NASA STI Program Home Page at
http://www.sti.nasa.gov

» E-mail your question via the Internet to
help@sti.nasa.gov

e Fax your question to the NASA Access Help
Desk at (301) 621-0134

* Telephone the NASA Access Help Desk at
(301) 621-0390

e Write to:
NASA Access Help Desk
NASA Center for AeroSpace Information
800 Elkridge Landing Road
Linthicum Heights, MD 21090-2934



Introduction

This supplemental issue @éferonautical Engineering, A Continuing Bibliography with Indexes
(NASA/SP—1998-7037) lists reports, articles, and other documents recently announced in the
NASA STI Database.

Thecoverage includes documents on the engineering and theoretical a$plesigin, construction,
evaluation, testing, operation, and performance of aircraft (including aircraft engines) and associ-
atedcomponents, equipment, and systems. It also includes research and development in aerodynam
ics, aeronautics, and ground support equipment for aeronautical vehicles.

Each entry in the publication consists of a standard bibliographic citation accompanied, in most
cases, by an abstract.

The NASA CASI price code tableddresses of ganizations, and document availability informa
tion are included before the abstract section.

Two indexes—subject and author are included after the abstract section.



SCAN Goes Electronic!

If you have electronic mail or if you can access the Internet, you can view biweekly isS@GSNf
from your desktop absolutely free!

Electronic SCANakes advantage of computer technology to inform you of the latest worldwide,
aerospace-related, scientific and technical information that has been published.

No more waiting while the paper copy is printed and mailed to you.cdn viewElectronic SCAN
thesame day it is released—up to 18pics to browse at your leisure. When you locate a publication
of interest, you can print the announcemenu ¥an also go back tbeElectronic SCANhome page
and follow the ordering instructions to quickly receive the full document.

Startyour access t&lectronic SCANoday Over 1,000 announcements of neports, books, cen
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Table of Contents

Recordsare arranged in categories 1 through 19, the first nine comingf®meronautics division
of STAR,followed by the remaining division titles. Selecting a category will link you to the collection
of records cited in this issue pertaining to that category.

01 Aeronautics 1

02 Aerodynamics 3

Includes aerodynamics of bodies, combinations, wings, rotors, and control surfaces; and
internal flow in ducts and turbomachinery.

03 Air Transportation and Safety 6
Includes passenger and cargo air transport operations; and aircraft accidents.

04  Aircraft Communications and Navigation 13

Includesdigital and voice communication with aircraft; air navigation systems (satellite and
ground based); and air traffic control.

05 Aircraft Design, T esting and Performance 14
Includes aircraft simulation technology.

06  Aircraft Instrumentation 17
Includes cockpit and cabin display devices; and flight instruments.

07  Aircraft Propulsion and Power 17

Includes prime propulsion systems and systems components, e.g., gas turbine engines and
compressors; and onboard auxiliary power plants for aircraft.

08 Aircraft Stability and Control 18
Includes aircraft handling qualities; piloting; flight controls; and autopilots.

09 Research and Support Facilities (Air) 19

Includesairports, hangarand runways; aircraft repair and overhaul facilities; wind tunnels;
shock tubes; and aircraft engine test stands.

10 Astronautics N.A.

Includes astronautics (general); astrodynamics; ground support systems and facilities
(space); launch vehicles and space vehicles; space transportation; space communications,
spacecraft communications, command and tracking; spacecraft design, testing and perfor-
mance; spacecraft instrumentation; and spacecraft propulsion and power.

11  Chemistry and Materials 21
Includes chemistry and materials (general); composite materials; inorganic and physical
chemistry; metallic materials; nonmetallic materials; propellants and fuels; and materials
processing.



12  Engineering 23
Includesengineering (general); communications and radar; electronics and electrieal engi
neering; fluid mechanics and heat transfer; instrumentation and photography; lasers and
masersmechanical engineering; quality assurance and reliability; and structural mechanics.

13 Geosciences 26
Includesgeosciences (general); earth resources and remote sensigy;oduction and
conversion; environment pollution; geophysics; meteorology and climatology; and ocean-
ography.

14  Life Sciences 28
Includes life sciences (general); aerospace medicine; behavioral sciences; man/system
technology and life support; and space biology.

15 Mathematical and Computer Sciences 29
Includesmathematical and computer sciences (general); computer operations and hardware;
computer programming and software; computer systems; cybernetics; numerical analysis;
statistics and probability; systems analysis; and theoretical mathematics.

16  Physics 30
Includes physics (general); acoustics; atomic and molecular physics; nuclear and high-
energy; optics; plasma physics; solid-state physics; and thermodynamics and statistical
physics.

17  Social Sciences 31
Includes social sciences (general); administration and management; documentation and
informationscience; economics and cost analysis; [alitical science, and space policy;
and urban technology and transportation.

18 Space Sciences 32
Includesspace sciencdgeneral); astronomy; astrophysics; lunar and planetary exploration;
solar physics; and space radiation.

19 General N.A.

Indexes

Two indexes are availableoM may use the find command under the towsiu while viewing the
PDF file for direct matcisearching on any text stringolY may also view the indexes provided, for
searching oiNASA Thesaurusubject terms and author names.

Subject Term Index ST-1
Author Index PA-1
Selecting an index above will link you to that comprehensive listing.



Document Availability

SelectAvailability Info for important information about NASA Scientific andchnical Infor
mation (STI) Program Office products and services, including registration with the NASA Center
for AeroSpace Informatio(CASI) for access to the NASA CASI TRSe¢hnical Report Server),

and availability and pricing information for cited documents.
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Document Availability Information

The mission of the NASA Scientifiand echnical (STI) Program @¢e is to quickly efficiently,
andcost-efectively provide the NASA community with desktop access to STI produced by NASA
and the world’s aerospace industry and academia. In addition, we will provide the aerospace
industry, academia, and the taxpayer access to the intellectual scientific and technical output and
achievements of NASA.

Eligibility and Registration for NASA STI Products and Services

The NASA STI Program dérs a wide variety of products and services to achieve its missomn. Y
affiliation with NASA determines the level and type of services provided by the NASA STI
Program.To assure that appropriate level of services are provided, NASA STI users are requested to
registeratthe NASA Center for AeroSpace Information (CASI). Please contact NASA CASI in one
of the following ways:

E-mail:  help@sti.nasa.gov

Fax: 301-621-0134
Phone:  301-621-0390
Mail: ATTN: Registration Services

NASA Center for AeroSpace Information
800 Elkridge Landing Road
Linthicum Heights, MD 21090-2934

Limited Reproducibility

In the database citations, a note of limited reproducibility appears if there are factors affecting the
reproducibilityof more than 20 percent of the document. These factors include faint or broken type,

color photographs, black and white photographs, foldouts, dot matrix print, or some other factor that
limits the reproducibility of the document. This notation also appears on the microfiche header.

NASA Patents and Patent Applications

Patentsaand patent applications owned by NASA are announced in the STI Database. Printed copies
of patents (which are not microfiched) are available for purchase from the U.S. Patent and
Trademark Office.

When ordering patents, the U.S. Patent Number should be used, and payment must be remitted in
advanceby money order or check payable to the Commissioner of Patentsadehiarks. Prepaid
purchase coupons for ordering are also available from the U.S. Patent and Trademark Office.



NASA patent application specifications are sold in both paper copy and microfiche by the NASA
Center for AeroSpace Information (CASI). The document ID number should be used in ordering
either paper copy or microfiche from CASI.

The patents and patent applications announced in the STI Database are owned by NASA and are
availablefor royalty-free licensing. Requests for licensing teemd further information should be
addressed to:

National Aeronautics and Space Administration

Associate General Counsel for Intellectual Property

Code GP

Washington, DC 20546-0001

Sources for Documents

One or more sources from which a document announced in the STI Database is available to the
publicis ordinarily given on the last lingf the citation. The most commonly indicated sources and
their acronyms or abbreviations are listed below, with an Addresses of Organizations list near the
backof thissection. If the publication is available from a source other than those listed, the publisher
andhis address will be displayed on the availability line or in combination with the corporate source.

Avail: NASA CASI. Sold by the NASA Center for AeroSpace Information. Prices for hard copy
(HC) andmicrofiche (MF) are indicated by a price code following the letters HC or MF in
the citation. Current values are given in lh&SA CASI Price Code dblenearthe end of
this section.

Note on Odering Documents: Whendgring publications fsim NASA CASI, use the documenhlbnber
or other eport numberlt is also advisable to cite the title and other bibliographic identification.

Avail:  SOD (or GPO). Sold by the Superintendent of Documents, U.S. Government Printing
Office, in hard copy.

Avail: BLL (formerly NLL): British Library Lending Division, Boston Spaeitierby Yorkshire,
England. Photocopies available from thiganization at the price shown. (If none is given,
inquiry should be addressed to the BLL.)

Avail: DOE Depository Libraries. Organizations in U.S. cities and abroad that maintain
collections of Department of Energy reports, usually in microfiche form, are listed in
Energy Research Abstracts. Services available from the DOE and its depositories are
described in a bookleDOE Technical Information Center—Its Functions and Services
(TID-4660), which may be obtained without clgarfrom the DOE &chnical Information
Center.

Avail: ESDU. Pricing information on specific data, computer programs, and details on ESDU
International topic categories can be obtained from ESDU International.

Avail: Fachinformationszentrum Karlsruhe. Gesellschaft fir wissenschaftlich-technische
Information mbH 76344 Eggenstein-Leopoldshafen, Germany.



Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

HMSO. Publications of Her Majesty’Stationery (ice are sold in the U.S. lgendragon
House, Inc. (PHI), Redwood City, CA. The U.S. price (including a service and mailing
charge) is given, or a conversion table may be obtained from PHI.

Issuing Activity, or Corporate Author, or no indication of availability. Inquiries as to the
availability of these documents should be addressed to the organization shown in the
citation as the corporate author of the document.

NASA Public Document Rooms. Documentsisgicated may be examined at or purchased
from the National Aeronautics and Space Administration (JBD-4), Public Documents
Room(Room 1H23), Vashington, DC 20546-0001, or public docummams located at
NASA installations, and the NASA Pasadena Office at the Jet Propulsion Laboratory.

NTIS. Sold by the Nationaldchnical Information Service. Initially distributed microfiche
under the NTIS SRIM (Selected Research in Microfiche) are available. For information
concerning this service, consult the NTIS Subscription Section, Springfield, VA 22161.

Univ. Microfilms. Documents so indicated are dissertations selected from Dissertation
Abstractsand are sold by University Microfilms as xerographic copy (HC) and microfilm.
All requests should cite the author and the Order Number as they appear in the citation.

US Patent and fademark Ciice. Sold by Commissioner of Patents amddemarks, U.S.
Patent and Trademark Office, at the standard price of $1.50 each, postage free.

(US Sales Only). These foreign documents are available to users within the Shaites!

from the National Technical Information Service (NTIS). They are available to users
outside the United States through the International Nuclear Information Service (INIS)
representative in their country, or by applying directly to the issuing organization.

USGS. Originals of many reports from the U.S. Geological Survey, which may contain
color illustrations, or otherwise may not have the quality of illustrations preserved in the
microficheor facsimile reproduction, may be examined by the public at the libraries of the
USGSfield offices whose addresses are listed on the Addressegahi@ations page. The
librariesmay be queried concerning the availability of specific documents ambsiséle
utilization of local copying services, such as color reproduction.



Addresses of Organizations

British Library Lending Division
Boston Spa, Wetherby, Yorkshire
England

Commissioner of Patents and Trademarks
U.S. Patent and Trademark Office
Washington, DC 20231

Department of Energy
Technical Information Center
P.O. Box 62

Oak Ridge, TN 37830

European Space Agency—

Information Retrieval Service ESRIN
Via Galileo Galilei
00044 Frascati (Rome) Italy

ESDU International
27 Corsham Street
London
N1 6UA
England

Fachinformationszentrum Karlsruhe
Gesellschaft fur wissenschaftlich—technische
Information mbH

76344 Eggenstein—Leopoldshafen, Germany

Her Majestys Stationery Office
P.O. Box 569, S.E. 1
London, England

NASA Center for AeroSpace Information
800 Elkridge Landing Road
Linthicum Heights, MD 21090-2934

(NASA STI Lead Center)
National Aeronautics and Space Administration

Scientific and Technical Information Program Office

Langley Research Center — MS157
Hampton, VA 23681

National Technical Information Service
5285 Port Royal Road
Springfield, VA 22161

Pendragon House, Inc.
899 Broadway Avenue
Redwood CityCA 94063

Superintendent of Documents
U.S. Government Printing Office
Washington, DC 20402

University Microfilms
A Xerox Company
300 North Zeeb Road
Ann Arbor, Ml 48106

University Microfilms, Ltd.
Tylers Green
London, England

U.S. Geological Survey Library National Center
MS 950

12201 Sunrise Valley Drive

Reston, YA 22092

U.S. Geological Survey Library
2255 North Gemini Drive
Flagstaff, AZ 86001

U.S. Geological Survey
345 Middlefield Road
Menlo Park, CA 94025

U.S. Geological Survey Library
Box 25046
Denver Federal Center, MS914
Denver, CO 80225



NASA CASI Price Code T able

(Effective July 1, 1996)

CASI NORTH
PRICE AMERICAN FOREIGN
CODE PRICE PRICE
AO1 $6.50 $ 1300
A02 10.00 20.00
A03 19.50 39.00
A04-A05 21.50 43.00
A06 25.00 50.00
AO07 28.00 56.00
A08 31.00 62.00
A09 35.00 70.00
A10 38.00 76.00
All 41.00 82.00
Al2 44.00 88.00
Al3 47.00 94.00
Al4-Al17 49.00 98.00
Al18-A21 57.00 114.00
A22-A25 67.00 134.00
A99 Call For Price Call For Price

Important Notice

The$1.50domestic and $9.00 foreign shipping and handling fee currently beirgechaill remain
thesame. Foreign airmail is $27.00 for the first te3ns, $9.00 for each additional item. Additional
ly, a new processing fee of $2.00 per each video ordered will be assessed.

For users registered at the NASA CASI, document orders may be invoiced at the end of the month,
chargedagainst a deposit account, or paid by check or credit card. NASA CASI accepts American

Express, Diners’ Club, MasterCard, and VISA credit cards. There are no shipping and handling
chargesTo register at the NASA CASI, please request a registration form through the NASA Access

Help Desk at the numbers or addresses below.

Return Policy

The NASA Center for AeroSpace Information will gladly replace or make full refund on gems
haverequested if we have made an error in your orfldre item is defective, or if it was received in
damaged condition and you contact us within 30 days of your original request. Just contact our
NASA Access Help Desk at the numbers or addresses listed below.

NASA Center for AeroSpace Information E-mail: help@sti.nasa.gov
800 Elkridge Landing Road Fax: (301) 621-0134
Linthicum Heights, MD 21090-2934 Phone: (301) 621-0390

Rev. 6/96



Federal Depository Library Program

In order to provide the general public with greater access to U.S. Government publi€tiogess
establishedhe Federal Depository LibraBrogram under the Government Printindicaf (GPO),

with 53 regional depositories responsible germanent retention of material, inrtdarary loan, and
reference services. At least one copy of nearly every NASA and NASA-sponsored publication,
eitherin printed or microfiche format, is received and retained by the 53 reglepaskitories. A list

of theFederal Regional Depository Libraries, arranged alphabetically by state, appears at the very
end of this section. These libraries are not sales outlets. A local library can contact a regional
depository to help locate specific reports, or direct contact may be made by an individual.

Public Collection of NASA Documents

An extensive collection of NASA and NASA-sponsored publications is maintained by the British
Library Lending Division, Boston Spa, &herby Yorkshire, England for public access. The British
Library Lending Division also has available many of the non-NASA publications cited in the STI
Database. European requesters may purchase facsimile copy or microfiche of NASA and
NASA-sponsored documents FlZ—Fachinformation Karlsruhe—Bibliographic Service, D-76344
Eggenstein-Leopoldshafen, Germany and TIB-Technische Informationsbibliothek, P.O. Box
60 80, D-30080 Hannover, Germany.

Submitting Documents

All users of this abstract service argadt to forward reports to be considered for announcement in
the STI Database. This will aid NASA in its efforts to provide the fullest possible coverage of all
scientific and technical publications that might support aeronautics and space research and
development. If you have prepared relevant reports (other than those you will transmit to NASA,
DOD, or DOE through the usual contract- or grant-reporting channels), please send them for
consideration to:

ATTN: Acquisitions Specialist

NASA Center for AeroSpace Information

800 Elkridge Landing Road

Linthicum Heights, MD 21090-2934.

Reprints of journal articles, book chapters, and conference papers are also welcome.

You may specify a particular source to be included in a report announcement if you wish; otherwise
the report will be placed on a public sale at the NASA Center for AeroSpace Information.
Copyrighted publications will be announced but not distributed or sold.



ALABAMA

AUBURN UNIV. AT MONTGOMERY
LIBRARY

Documents Dept.

7300 University Dr.

Montgomery, AL 36117-3596

(205) 244-3650 Fax: (205) 244-0678

UNIV. OF ALABAMA

Amelia Gayle Gorgas Library

Govt. Documents

P.O. Box 870266

Tuscaloosa, AL 35487-0266

(205) 348-6046 Fax: (205) 348-0760

ARIZONA

DEPT. OF LIBRARY, ARCHIVES,
AND PUBLIC RECORDS

Research Division

Third Floor, State Capitol

1700 West Washington

Phoenix, AZ 85007

(602) 542-3701 Fax: (602) 542-4400

ARKANSAS

ARKANSAS STATE LIBRARY

State Library Service Section
Documents Service Section

One Capitol Mall

Little Rock, AR 72201-1014

(501) 682-2053 Fax: (501) 682-1529

CALIFORNIA

CALIFORNIA STATE LIBRARY

Govt. Publications Section

P.O. Box 942837 — 914 Capitol Mall
Sacramento, CA 94337-0091

(916) 654—-0069 Fax: (916) 654-0241

COLORADO

UNIV. OF COLORADO - BOULDER
Libraries — Govt. Publications
Campus Box 184

Boulder, CO 80309-0184

(303) 492-8834 Fax: (303) 492-1881

DENVER PUBLIC LIBRARY

Govt. Publications Dept. BSG

1357 Broadway

Denver, CO 80203-2165

(303) 640-8846 Fax: (303) 640-8817

CONNECTICUT
CONNECTICUT STATE LIBRARY
231 Capitol Avenue

Hartford, CT 06106

(203) 566-4971 Fax: (203) 566-3322

FLORIDA

UNIV. OF FLORIDA LIBRARIES
Documents Dept.

240 Library West

Gainesville, FL 32611-2048

(904) 392-0366 Fax: (904) 392-7251

GEORGIA

UNIV. OF GEORGIA LIBRARIES
Govt. Documents Dept.

Jackson Street

Athens, GA 30602-1645

(706) 542—-8949 Fax: (706) 542-4144

HAWAII

UNIV. OF HAWAII

Hamilton Library

Govt. Documents Collection

2550 The Mall

Honolulu, HI 96822

(808) 948-8230 Fax: (808) 956-5968

IDAHO

UNIV. OF IDAHO LIBRARY
Documents Section

Rayburn Street

Moscow, ID 83844-2353

(208) 885-6344 Fax: (208) 885-6817

ILLINOIS

ILLINOIS STATE LIBRARY

Federal Documents Dept.

300 South Second Street

Springfield, IL 62701-1796

(217) 782-7596 Fax: (217) 782-6437

Federal Regional Depository Libraries

INDIANA

INDIANA STATE LIBRARY
Serials/Documents Section

140 North Senate Avenue
Indianapolis, IN 46204-2296

(317) 232-3679 Fax: (317) 232-3728

IOWA

UNIV. OF IOWA LIBRARIES

Govt. Publications

Washington & Madison Streets

lowa City, IA 52242-1166

(319) 335-5926 Fax: (319) 335-5900

KANSAS

UNIV. OF KANSAS

Govt. Documents & Maps Library
6001 Malott Hall

Lawrence, KS 66045-2800

(913) 864-4660 Fax: (913) 864-3855

KENTUCKY

UNIV. OF KENTUCKY

King Library South

Govt. Publications/Maps Dept.
Patterson Drive

Lexington, KY 40506-0039

(606) 257-3139 Fax: (606) 257-3139

LOUISIANA

LOUISIANA STATE UNIV.

Middleton Library

Govt. Documents Dept.

Baton Rouge, LA 70803-3312

(504) 388-2570 Fax: (504) 388-6992

LOUISIANA TECHNICAL UNIV.
Prescott Memorial Library

Govt. Documents Dept.

Ruston, LA 71272-0046

(318) 257-4962 Fax: (318) 257-2447

MAINE

UNIV. OF MAINE

Raymond H. Fogler Library

Govt. Documents Dept.

Orono, ME 04469-5729

(207) 581-1673 Fax: (207) 581-1653

MARYLAND

UNIV. OF MARYLAND — COLLEGE PARK
McKeldin Library

Govt. Documents/Maps Unit

College Park, MD 20742

(301) 405-9165 Fax: (301) 314-9416

MASSACHUSETTS
BOSTON PUBLIC LIBRARY
Govt. Documents

666 Boylston Street

Boston, MA 02117-0286
(617) 536-5400, ext. 226
Fax: (617) 536—7758

MICHIGAN

DETROIT PUBLIC LIBRARY

5201 Woodward Avenue

Detroit, MI 48202-4093

(313) 833-1025 Fax: (313) 833-0156

LIBRARY OF MICHIGAN

Govt. Documents Unit

P.O. Box 30007

717 West Allegan Street

Lansing, M| 48909

(517) 373-1300 Fax: (517) 373-3381

MINNESOTA

UNIV. OF MINNESOTA

Govt. Publications

409 Wilson Library

309 19th Avenue South

Minneapolis, MN 55455

(612) 624-5073 Fax: (612) 6269353

MISSISSIPPI

UNIV. OF MISSISSIPPI

J.D. Williams Library

106 Old Gym Bldg.

University, MS 38677

(601) 232-5857 Fax: (601) 232-7465

MISSOURI

UNIV. OF MISSOURI — COLUMBIA
1068 Ellis Library

Govt. Documents Sect.

Columbia, MO 65201-5149

(314) 882-6733 Fax: (314) 882-8044

MONTANA

UNIV. OF MONTANA

Mansfield Library

Documents Division

Missoula, MT 59812-1195

(406) 243-6700 Fax: (406) 243-2060

NEBRASKA

UNIV. OF NEBRASKA — LINCOLN
D.L. Love Memorial Library

Lincoln, NE 68588-0410

(402) 472-2562 Fax: (402) 472-5131

NEVADA

THE UNIV. OF NEVADA
LIBRARIES

Business and Govt. Information
Center

Reno, NV 89557-0044

(702) 784-6579 Fax: (702) 784-1751

NEW JERSEY

NEWARK PUBLIC LIBRARY
Science Div. — Public Access

P.O. Box 630

Five Washington Street

Newark, NJ 07101-7812

(201) 733-7782 Fax: (201) 733-5648

NEW MEXICO

UNIV. OF NEW MEXICO

General Library

Govt. Information Dept.
Albuquerque, NM 87131-1466

(505) 277-5441 Fax: (505) 277-6019

NEW MEXICO STATE LIBRARY

325 Don Gaspar Avenue

Santa Fe, NM 87503

(505) 827-3824 Fax: (505) 827-3888

NEW YORK

NEW YORK STATE LIBRARY
Cultural Education Center
Documents/Gift & Exchange Section
Empire State Plaza

Albany, NY 12230-0001

(518) 474-5355 Fax: (518) 474-5786

NORTH CAROLINA
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19970001126 NASA Langley Research Centétampton, YA USA
Water Tunnel Flow Visualization Study Through Poststall of 12 Novel Planform Shapes
Gatlin, Gregory M., NASA Langley Research CentdSA Neuhart, Dan H., Lockheé&thgineering and Sciences Co., USA;
Mar. 1996; 130p; In English
Contract(s)/Grant(s): FOP 505-68-70-04
ReportNo(s): NASA-TM-4663; NAS 1.15:4663; L-17418; No Copyright;all: CASI; A07, Hardcopy; A02, Microfiche

To determine the flow field characteristicsif planform geometries, a flow visualization investigation was conducted
in the Langley 16- by 24-Inch Water Tunnel. Concepts studied included flat plate representations of diamond wings, twin
bodies,double wings, cutout wing configurations, and serrated forebodies. fibarfafce flow patterns were identified by
injectingcolored dyes from the model surface into the free-stream Tlbese dyes generally were injected so that the-local
izedvortical flow patterns were visualized. Photographs were obtained for angles of attack ranging from 10’ to 50’, and all
investigationsvere conducted at a test section speed of 0.25 ft per sec. Results from the investigation indicate that the forma
tion of strong vortices on highly swept forebodies can improve poststall lift characteristics; haheesymmetric bursting
of these vortices could produce substantial control problems. Aauitogit was found to significantly alter the position of
theforebody vortex on the wing by shifting the vortex inboard. Serrated forebodies were fouiedtioedy generate muki
ple vortices over the configuratiolortices from 65’ swept forebody serrations tended to roll togetieie vortices from
40’ swept serrations were mordegtive in generating additional lift caused by their more independent nature.
Author
Water Tunnel Tests; Flow Visualization; Flow Distribution; Free Flow; Planforms; Wing Profiles; Aerodynamic
Configurations
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19980004 114Air Force Inst. of €ch, Wright-Patterson AFB, OH USA
Identification and Reduction of Bottlenecks Concerning MICAP Re-Supply of F-16 Weapons System Avionics Line
ReplaceableUnits
Muno, Karl N., Air Force Inst. of&ch., USA; Pezoulas, Patrick K., Air Force Inst. €., USA; Sep. 1997; 67p; In English
Report No.(s): AD-A329825; AFIT/GTM/LAL/97S-6; No Copyrightyail: CASI; A04, Hardcopy; A01, Microfiche

This thesis evaluates selected F-16 avionics Line Replaceable Units (LRUSs) transiting the logistics pipeline in order to
examinethe existence of bottlenecks and explore potential solutions within the current Department of Defense (DoD) logistics
reparablepipeline. A previous study reported that a reducitiotie overall pipeline resupply time of at least one day equates to
asavings of approximately $25.45 million (Hill et al, 1990:iii). Bottlenecks ceameement delays to the entities moving through
thelogistics reparable pipeline. The pipeline segments are: AO (requisition), AE (item availability), AS (shipmentsigtus),
D6 (receipt). The bottlenecks of concern are those that occur when normally aftengtitimes are exceeded. The transit times
areset forth by supply and transportation priorities in the Uniforiateriel Movement and Issue Priority System (UMMIPS).
This study focusesn five specific NMCS avionics Line Replaceable Units (LRU) which are also two level maintenance (2LM)
partsfor the F-16 weapons system. The data, retrieved from the Enhameespdrtation Automated Data System ABPB), con
sistsof 682 Air Force shipments from the period 1 July through 31 September 1996. The overall performance of the shipments
waspoor with approxima tely 83 percent failing to meet the authorized UMMIPS standard. The segment with the most bottlenecks
is the AS (shipping status) segment. of the 63 shipments evaluated (accompangtppitty documents), 49 contained bettle
neckswithin the AS segment.
DTIC
Logistics Management;vfonics; Defense igram

19980004210
Shock formation by compressible vortex ring impinging on a wall
Minota, T., Ariake Natl. Coll. of €chnologyJapan; Nishida, M.; Lee, M. G.; Fluid Dynamics Research; Septet@$it; ISSN
0169-5983yol. Volume 21, no. no. 3, pp. 139-157; In English; CopyrightilAIssuing Activity

Theflow field induced by a high speed vortex ring approachiisglid wall has been experimentally and numerically studied.
Thetype of vortex ring treated here is generated by a shock proguaeshock tube and then emitted from the tube into the-atmo
sphereThe flow field near thevall has been clarified from the experimental and numerical results. As the vortex ring approaches
the wall, a wall boundary layer is induced; thereby a wall vortex is formed. Moreosteocklet is generated in the narrow region
betweerthe vortex ring and wall vortex. In addition to this shocklet, another shocklet is prdukteezkn the vortex core and
the separation point of the boundary lay@oncerning the flow field other than near the wall, shock focusing produced by a triple
pointinduced by shock/vortex ring interaction is discussed.
Author (EI)
\Vortex Rings; Hydsdynamics; wrtices; Vall Flow; Shock Tibes; Boundary Layers

19980004250

Random walks and hydiodynamical lift fr om wing sections

Meyer,Runald; Physica A: Statistical and Theoretical Physics; August 01, 1997; ISSN 0378-43Valwoé 242, no. no. 1-2,
pp. 230-238; In English; Copyright;\ail: Issuing Activity



Theauthor presenta numerical method for obtaining the lift cieient of wing sections by introducing a random walk algo
rithm. The phenomenon of migrating fluid fronts in filter paper around macroscopic obstacles leads to a numerical model of
unsteady potential flow the author calls 'random walk source model'. The shape of the migrating fluid fronts simulated in the
randomwalk model tells the history of the path of fluid particles leading them to the front, and thus carrying the information about
thelift coefficient of the passed wing section. He studied the migration of simulated fluid fronts around Joukowsky profiles whose
lift coeficient is known, and compares the theoretical given liftfaeht with the numerically determined value, resulting from
therandom walk experiment. Even though the contour of the Joukowsky profile is approximated by only 100 to 200 pixel units,
it is possible to predict the lift cdafient with an accuracy of 10%.
Author (EI)
Random Wk; Wings; Hydodynamics; Random Bcesses; Algorithms

19980004921
Using neural networks as part of a system toecognize formations of aicraft
Zanelli, Paul R., Univof York, UK; Austin, J.; IEE Conference Publication; 1985SN 0537-9989, no. no. 440, pp. 152-157;
In English; Networks, Jul. 7-9, 1997, Cambridge, UK; CopyrighgilAlssuing Activity

This paper describes a technique for recognizing formations of aircraft from data that has been lyathacedber of inde
pendent sensors, then fused together to form a single representation of the environment. The task of recognizing formations is
formulated as a 3-D deformable template matching problem. The amount and type of deformation allowable by each template
is learned from noisy examples of the template, using probability density estimation techniguesapire a simple neural net
work approach to probability density estimation to a classical statistical approach. A more elaborate density estimation scheme
is then presented that has been developed using ideas from both the classical statistical and neural network fields. Results are pre
sentedor all three techniques on simulated real world data.
Author (EI)
Neural Nets; System Identification;d®rability Density Functions; Statistical Analysis; Computer Graphics

19980005016General Accounting @€e, National Security and Internationalfairs Div., Washington, DC USA

Air craft Acquisition: Affordability of DOD’ s Investment Strategy Report to Congressional Requesters

Sep. 1997; 39p; In English

Report No.(s): AD-A330298; GAO/NSIAD-97-88; B-272636; No Copyrightaih CASI; A03, Hardcopy; A01, Microfiche
Theaffordability of the Department of DefensgDOD) aircraft modernization programs has been the subject of much recent

debate and was the primary subject of hearings held by your Committee in June 1996 and March 1997. At those hearings, we

testifiedthat DOD’S planned investments in aircraft were not achievable within likely future budgets and appeared to be inconsis

tentwith the existing security environment.1 The Congressional Budfiee (cBo) expressed similar concerns. However DOD

continuedo believe that its aircraft investment strategy Wélafordable. Since the March 1997 hearing, we have updated our

analysisof DOD'’S aircraft investment strategy to reflect the December 1996 Selected Acquisition Reports. As you subsequently

requestedywe are issuing this report &ssist you in your work on the fiscal year 1998 defense authorization bill and continuing

reviewof the Quadrennial Defense Revieline Congress will be faced with a number of critical decisions on D@IX&aft

investmenstrategy as the Nation proceeds in an environment of constrained budgets for the foreseeable future. The purpose of

thisreport is to inform the Congress about the long-term implications &rdalbility of DOD’S aircraft strategyo gain a broad

understanding of the affordability of DOD’S aircraft investment strategy, we evaluated (1) DOD’S and cBo’s estimates of the

annualfunding needed for aircraft programs, as a percentage of the overall DOD budget, and compared that percentage to a long-

termhistorical average percentage of the defense budget; (2) the potential long-term availability of funding for DOD’S planned

aircraftprocurements; and (3) DOD'S traditional approach to resolving funding shortfalls.

DTIC

Resolution; Security; Picurement

19980005205Air Force Inst. of €ch, Wright-Patterson AFB, OH USA
Economic Analysis for an F-22 Organic versus Contractor Aicraft Battle Damage Repair Ownership Decision
Kitchens, John A., Air Force Inst. o&@h., USA; Sep. 1997; 137p; In English
Report No.(s): AD-A329925; AFIT/GLM/LAL/97S-5; No Copyrightyail: CASI; A07, Hardcopy; A02, Microfiche
The purpose of this study was to evaluate whether Contractor Logistics Support (Chv@likealternative to Combat Logis
tics Support Squadrons (CLSSs) for providing F-22 Aircraft B&ddenage Repair (ABDR). Legalities, practicalities, and cost-
effectiveness were key ownership concerns. United States Code, Office of Management and Budget, Department of Defense
(DoD), and USA Air Force (USAF) requirements were reviewed to address legal and policy issues and whether F-22 ABDR is



military essential. The Armyg’Logistics Civil Augmentation Program (LOCCAP) award fee history was used to assess the poten
tial performance of F-22 ABDR CLS personnel. F-117 ABDR team requirements and costs were used to estimate F-22 CLSS
costs Results show DoD must decide if F-22 ABDR is a core logistics function and the USAF must determine F-22 ABDR require
mentsbefore outsourcing legality is cle&towever DoD civilian reliance continues todegnd LOGCAP experiences attest that
contractors consistently meet or exceed all clearly stated requirements. Analysis found that CLSS will provide higher combat
readinessalthough, CLS may provide slightly less combat readiness, but for potentially less cost. A dual approacimixsing a
tureof CLSS and CLS, could provide the mogeefive capability in terms of both combat readiness and cost.

DTIC

Economic Analysis; F-22 Airaft; Aircraft Maintenance
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AERODYNAMICS

Includes aerodynamics of bodies, combinations, wings, rotors, and control surfaces; and internal flow in ducts and turbomachinery.

19980003996Technische Uniy Faculty of Aerospace Engineerjrigelft, Netherlands
Contribution to the Understanding of the Kappa-omega Trbulence Model
ten Wolde, B.G., Technische Uniy Netherlands; Dec. 1996; 181p; In English; Figures in this document may not be legible in
microfiche
ReportNo.(s): PB97-183024; MEMO-755; No Copyrightyall: CASI; A09, Hardcopy; A02, Microfiche

In order to understand the behavior of the k-omega equations in specific areas, an analytic and a parameter study are made
Theresults of this study are to beed to improve the results of th&NFS algorithm. This work starts with the description of the
turbulencephenomenon. In chapter 2, the characteristics of turbulenciesegbed. Chapter 3 describeBddk k-omega turbu
lencemodel. In chapter 4, the influence of the free stream values on the bolaydargolutions is studied. Chapter 5 describes
the linearization of the k-omega turbulence model in specific zones of the flow around an airfoil. In chapter 6, the Boussinesq
assumptionpn which the k-omega turbulence model is baseshown to be inaccurate in normal strain dominating areas and
zeroshear strain areas. In chapter 7, the numerical scheme &€& &gorithm is briefly discussad order to be able to describe
two alternative approaches for the source terms in the numerical scheme. Chapter 8 describes the reconstruetioer f ¢ire
tal results of the transonic flow around a RAE 2822 profile and the hidieliftaround a NLR 7301 profile with deflected flap.
In chapter 9, conclusions of this work and recommendations for furthef tise k-omega turbulence model in tHeNS alge
rithm are given.
NTIS
Airfoils; Boundary Layers; fansonic Flow; Shear Strain; Ee Flow

1998000411 7Houston Uniy; Inst. for Fluid Dynamics andufbulence TX USA
Breakdown of Trailing Vortices in Compressible Flows Past \Wigs and Conical BodiesFinal Report 1 Apr. 1995 - 31 Mar
1997
HussainFazie, Houston UnivUSA; Sep. 22, 1997; 8p; In English
Contract(s)/Grant(s): F49620-95-1-0302
Report No.(s): AD-A329801; AFOSR-TR-97-0500; No Copyrightails CASI; A02, Hardcopy; A01, Microfiche

Developmenbf a finite volume code for spatially evolving simulations of flow past wingsh@le developed a three-dimen
sional finite volume code for performing simulations of spatially evolving flows. The finite volume technique is preferred due
to its flexibility for implementing a variety of realistic and physically relevant boundary conditions e.g. unlike spectral codes this
methodis not constrained to periodic boundary conditions only and therefore allows simulations of flows past wings with finite
spansThe algorithm is formulated with equations written in generalized coordinates which makes this code useful for simulating
awide variety of flows including spatially evolving jets, flows pastfihafdies of diferent geometries. etc. Also, versatile grid-
generatioris useful in compressible flows for local grid refinement to resolve shocks.
DTIC
Compessible Flow; Wrtices; Conical Bodies; iWgs; Computational Fluid Dynamics; ComputeioBrams



19980004143NASA Langley Research Centétampton, YA USA
Comparison of Several Numerical Methods for Simulation of Compessible Shear Layers
Kennedy,Christopher A., California UnivUSA; CarpenteMark H., NASA Langley Researd@entey USA; Dec. 1997; 62p;
In English
Contract(s)/Grant(s): FOP-505-59-50-05
Report No.(s): NASA-TP-3484; NAS 1.60:3484; L-17382; No CopyrighgilACASI; A04, Hardcopy; A01, Microfiche

An investigation is conducted on several numerical schemes for useciontipeitation of two-dimensional, spatially evolv
ing, laminar variable-density compressible shear layers. Schemes with various temporal accuracies and arbitrary spatial accuracy
for both inviscid and viscous terms are presented and analyzed. All integration schemes use explicit or compaferénite-dif
derivativeoperators. Three classes of schemes are consideredtension of MacCormaskdriginal second-order temporally
accurate method, a new third-order variant of the schemes proposed by Rusanov and,dyolstierand \arming (RKLW),
andthird- and fourth-order Runge-Kutta schemes. In each scheme, stability and formal accuracy are considered for the interior
operatoron the convection-difision equation U(sub t) + aU(sub x) = alpha U(sub xx). Accuracy is also verified on the nonlinear
problem, U(sub t) + F(sub x) = Blumerical treatments of various orders of accuracy are chosen and evaluated for asymptotic
stability. Formally accurate boundary conditions are derived for several sixth- and eighth-order central-difference schemes.
Dampingof high wave-number data is accomplished with explicit filters of arbitrary.dd@&erakchemes are used to compute
variable-densiticompressible shear layers, where regions gelgradients exist.
Author
Shear Layers; Compssible Flow; Finite Diffeence Theory; Numerical Stability; Computational Fluid Dynamics

19980004642NERAC, Inc, Tolland, CT USA
Parachutes (Latest citations fom the US Patent Bibliographic File with Exemplary Claims)
Oct. 1996; In English; Page count unavailable
Report No.(s): PB97-850648; Copyrightived; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche

The bibliography contains citations of selected patents concerning design, fabrication, and testing of parachutes and deceler
atingdevices that use aerodynamic drag. Designs for the castmoyds, and hardware, and operating components, including
canopy opening, actuators, staging, reefing, maneuvering, and separation and release mechanisms, are reviewed. Application
include deployment from aircraft for escape or air drop missions, aerial delivery of equipment and munitions, and recovery of
drones(Contains 50-250 citations and includes a subject term index and title list.)
NTIS
Parachutes; Bibliographies; Performancests; Design

19980004 739Institut Franco-Allemand de Recherch8aint-Louis, France
Application of the Prediction Code of the Helicopter Rotor Noise ROAC to a Real-Size Helicopter: Comparison of Cal
culations with Measurements
Gnemmi, P., Institut Franco-Allemand de Recherches, France; 1994; 20p; In English; Portions of this document are not fully
legible
ReportNo.(s): PB96-152947; ISL-PU-343/94; Copyrighaiéd; Avail: CASI; A03, Hardcopy; A01, Microfiche

The acoustiadetection of aircraft is a crucial problem for the national defense authorities. This paper presents the application
of the ROAC code to one real-size helicopter in hover and forward flights. The acoustic signatures measured at Dreux-Senoches
are compared with the thickness naisescalculated by running the RAT code for the main rotor of the helicoptéhe flight
cases presented in this paper have been chosen on purpose as the meteorological fluctuations seemed to be relatively stea
becausé¢he computation does not take into account thdsetsfduring the acoustic propagation.
NTIS
Rotary Vihgs; Helicopters; Noise Rdiction (Aicraft)

19980005013Defence Science aneédhnology Oganisation Weapons Systems Dj\Canberra, Australia
Highly Accurate Measurement of Piojectile Trajectories
Leathem, J., Defence Science ardfnology Oganisation, Australia; Apd997; 48p; In English
ReportNo.(s):AD-A329892; DST-TN-0077; DODA-AR-010-182; No Copyrightvail: CASI; A03, Hardcopy; A01, Micro
fiche
A method has been developed for making very accurate position and angular attitude measurements over the trajectory of
gunlaunched, fin stabilised weapoffhe method has been extensively used for free flight testing of weapon models. This report



describes the on board instrumentation, the range instrumentation and the experimental procedure used to carry out the trajecton
measurementd.he post trials processing of the camera records is also described and a brief account given of the analysis used
to derive vehicle aerodynamics.

DTIC

Trajectories; Tajectory Measuement; Flight €sts

1998000512 7California Univ, Dept. of Mechanical and Aerospace Engineerirug Angeles, CA USA
Control of Interactions between Wake and BladesFinal Report 1 May 1992 - 30 Aprl997
Ho, Chih-Ming, California Uniy USA; Sep. 1997; 144p; In English
Contract(s)/Grant(s): N00014-92-J-1731
Report No.(s): AD-A329882; No Copyrightyail: CASI; A07, Hardcopy; A02, Microfiche

This investigation of rotestator interaction noise originated from an interest in reducing a ventilation-noise problem. This
type of noise is generated aerodynamicallythg flow inter action between the rotor and stdtoorder to reduce this interaction
noisethoroughly along the pipe, arfiefent method is to remove noise sources aerodynamically in the interaction flow region
by means of active flow control. This method suggests that we need to identify the active noise source region before attempting
to implement the noise reduction. On this account, we shall employ measurement techniques for this identification process by
correlatingboth theinteraction-flow field (cause) and the corresponding acoustic fidkec(efTherefore, the motive of the pres
entstudy is to provide general basis for locating the noise sources experimentally and to pave the road for possible application
of the active rotestator interaction-noise control in the future.
DTIC
Noise Generators; Noise Reduction; Pipesh@s); Position (Location); Rotors; Sound Fields

19980005132Defence Science an@édhnology Oganisation Weapons Systems Dj\Canberra, Australia
An Aerodynamic Database for the Mk 82 General Purpose Low Drag Bomb
KrishnamoorthyL. V., Defence Science an@dhnology Oganisation, Australia; Kirk, DR., Defence Science anédhnology
OrganisationAustralia; Glass, R., Defence Science aadhhology Oganisation, Australia; Jul. 1997; 36p; In English
ReportNo.(s): AD-A329921; DSD-TR-0554; DODA-AR-010-269; No Copyrightyail: CASI; A03, Hardcopy; A01, Micro
fiche

Thedrag database of the Mk 82 General Purpose Low Drag bomb, the primary gravity weapon in the RAAF ifmasntory
someshortcomingsn the quality and traceability of data, and in the variations due to configuratideatddes. Extensive testing
of scaled models in a wind tunnel and an aeroballistic range facility have resulted in establishing estimates of the drag of a clean
Mk 82 bomb as well as the incremental drag of add ons such as lugs and fuzes. These results, together with data obtained fror
full scale bomb drop trials, have been used to produce drag estimates for a full range of bomb configurations and release conditions
It is recommended that these data be incorporated into the mission computer of the weapon delivery system of theligdated F1
aircraft. Furthermore it is recommended that the accuracy of these datiidiated when the updated aircraft urgaers Ballistic
AccuracyVerification flight trials.
DTIC
Aerdynamic Drag; Bombs (@nance); Data Bases

19980006287Army Research LapWeapons and Materials Research Directordberdeen Proving Ground, MD USA
3-D Parachute Descent Analysis Using Coupled Computational Fluid Dynamic and Structural Coddsinal Report
Sahu, Jubaraj, Army Research Lab., USA; Coopene R., Army Research Lab., USA; BenriRighard J., NaticlResearch,
Development and Engineering CentdBA; Sep. 1997; 31p; In English
Contract(s)/Grant(s): DA Proj. 1L1-602-AH-43
Report No.(s): AD-A330375; ARL-TR-1435; No Copyrightyall: CASI; A03, Hardcopy; A01, Microfiche

A computational tool that models the terminal descent characteristics of a single or a cluster of parachutes is a technology
thatis needed by parachute designers and engineers. As part of a technology program annaxo(Pefort between the U.S.
Army Natick Research, Development, and Engineering Center (NRDEC) and the U.S. Army Research Laboratory (ARL) to
developthis computational tool is now under was afirst effort, attempts are being made to analyze both two-dimensional (2-
D) and three-dimensional (3-D) flow fields around a parachute using a coupling procedure in which the fluid dynamics are coupled
to 2-D and 3-D structural dynamic (SD) codes. Thisréuses computational fluid dynamic (CFD) codes to calculate a pressure
field, which is then used as an input load for the SD code. Specifitaslyeport presents the methods and results of the flow
field plus the structural characteristics of a single axisymmetric parachute and a 3-D gore configur ation for the terminal descent
velocity. Computed results have been obtained using the payload weight and unstretched constructed geometry of the canopie:s



asinput. Significant progress has been made in determining the terminal descent flow field along with the terminal shape of the
parachute. A discussion tife fluid and structural dynamics codes, coupling procedure, and the associated tecficigtéslif

is presented. Examples of the codes’ current capabilities are shown.

DTIC

Computational Fluid Dynamics; Descent; Dynamic Response; Dynamic Structural Analysis; Engineers; Flow Distribution;
Fluid Dynamics; Structural Design; Tée Dimensional Flow

19980006303Technische Uniy Delft, Netherlands
Evaluation and Extension of the Mathematical Model Underlying the ISES Code
Kernkamp, G. J.,dchnische Uniy Netherlands; Dec. 1996; 100p; In English
Report No.(s): PB97-190037; MEMO-744; No Copyrightaik CASI; A05, Hardcopy; A02, Microfiche

Intrinsic Streamtube Euler Solver (ISES) is a numerical method for solving the two dimensional flow with inviscid-viscid
interaction.This report investigates the fdifences that are reported betwésa versions of ISES: version '88 and version 4.4.
Substantiatiifferences were found in the prediction of maximum lift, pitching momentdeagldivegence of the airfoil as func
tions of the angle of incidence and freestream Mach number respeclivelgim of the investigation is to find the causes of these
differencesand to analyze them. In chapter 1, the mathematical model of ISES version 4.4 is derived and described. In chapter
2, the diferences between theo versions are described and evaluated in a theoreti€dibpter 3 explores thesefdiences
numerically.The results are presented and commented. Chapter 4 explains the grid-adaptation and presents the newly developec
algorithm.The concluding remarks and recommendations are made in chapter 5.
NTIS
Airfoils; Boundary Layer Flow; Euler Equations of Motion; Evaluation

03
AIR TRANSPORTATION AND SAFETY

Includes passenger and cargo air transport operations; and aircraft accidents.

1998000394 1Technische Uniy Faculty of Aerospace Engineerjrigelft, Netherlands
Development of a Relational Database, Based on Airline Timetables, to Solve the Denominator Problem for Aviation
Safety
\Vos, P R., Technische Uniy Netherlands; Dec. 1996; 185p; In English
Report No.(s): PB97-208334; MEMO-793; No Copyrightai CASI; A09, Hardcopy; A02, Microfiche

This report summarizes the results of a feasibility study involving the develomiha&melational database that contains infor
mationon accident rates and which can be helpful in determining the causal factors of aircraft accidents. to assess the significance
of the particular fraction found in the accident sample, it is necessary to also determine the corresponding fraction for all recorded
(non-accidentjlight movements. The study has focused on the denominator (non-accident) part in thes®astd on eaom
merciallyavailable software package, a prototype denominator database hashsemcted which does not rely on information
regardingactual flight movements, but rather on information based on published airline timetables. By comparing the flights from
thevarious sources, it turned out that only 3% of the flights listed in the OAG did not actually take place.
NTIS
Data Bases; Agraft Safety; Airline Operations; Flight Safety

1998000397 7Federal Aviation Administratigi'Washington, DC USA
Airline Operational Contr ol Overview: FMS-ATM Next Generation (FANG) Team
Beatty,R., Federal Miation Administration, USA; MurthyA., Federal Aiation Administration, USA; Jul. 1997; 98p; In English
ReportNo.(s): PB97-199863; DOTAA/AND-97/8; No Copyright; Aail: CASI; A05, Hardcopy; A02, Microfiche

The report describes the currémnctions of flight operations management at typical Us#ines. It emphasizes the role
of dispatchers and their interactions with airficainanagemenfATM) and the aircraft. These functions and interactions, collec
tively referred toas airline operations control (AOC), are described fdemtiht-sized airlines. The goals of this report are: (1)
to provide greater understanding, in the aviation industrthe Federal ¥iation Administration (RA) and in other government
agenciespf the functioning, needs and requirements of AOCs; and (2) to emphasize AOC needs in the evollibawtbia
tion and the desigof aircraft Flight Management Systems (FMSs) intended to interact with the AOCT&hdTAis information



providespart of the baselintor the Flight Management System (FMS)FM\Next Generation (KNG) project to identify the
functionalcapabilities required to implement an integrated FM3AAOC system.

NTIS

Air Traffic Contol; Air Traffic; Flight Operations

19980004054National Tansportation Safety Bogrivashington, DC USA
National Transportation Safety Board Transportation Initial Decisions and Board Opinions and Orders Adopted and
Issuedduring the Month of October 1996
Oct. 1996; 167p; In English
ReportNo.(s): PB96-916710; NTSB/IDBOO-96/10; No Copyrightaik I1ssuing Activity (Natl Bchnical Information Service
(NTIS)), Microfiche

This publication contains all Judge Initial Decisions and Board Opinions and Orders in Safety Enforcement and Seaman
EnforcementCases for October 1996.
NTIS
Air Transportation; Safety Factors

19980004558NERAC, Inc, Tolland, CT USA
Accident Investigations: Aircraft. (Latest Citations from the NTIS Bibliographic Database)
Jan. 1997; In English; Page count unavailable. Supersedes PB96-859046
Report No.(s): PB97-854517; Copyrightived; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche
The bibliography contains citations concerning the results of aircraft accident investigatipits. ificlude accident reports,
aviationaccidents, helicopters, and civil aviation. (Contains 50-250 citations and includes a subject term index and title list.)
NTIS
Bibliographies; Aicraft Accident Investigation

19980004834Swedish Tansport and Communications Research Bdarockholm, Sweden
Airport Pr oblem: An Economic Analysis of Scaze Runway Capacity
Bruzelius, N., Swedishréinsport and Communications Research Board, Sweden; 1997; 109p; In English
Report No.(s): PB97-169924; KFB-1997:6; No Copyrightaik CASI; A06, Hardcopy; A02, Microfiche
This report is about airport efficiency, with an emphasis placed on larger airports. At large airport, when traffic becomes
densethe runway will become congested during periods of the day in that the use of it by one additional aieitlaftrfadanding
or a take-of will result in a delay to other aircraft, and the passengers onboard these aircraft. The runway will as a consequence
ceasebeing a perfect public goodnd the operations of one airline, or a general aviation aircraft, will start giving rise to external
effectson the operations of other airlines and general aviation.
NTIS
Economic Analysis; Airports; Runways; CiviiAtion

19980005008National Materials Advisory Boar#Vashington, DC USA
Committee on Commecial Aviation Security Interim Report Oct. 1994 - Nov1995
Apr. 1996; 71p; In English
Report No.(s): PB97-207955; No Copyrighyjal: CASI; A04, Hardcopy; A01, Microfiche
The Federal Aviation Administration (FAA) has requested that a National Research Council committee assess the FAAs
Explosive Detection Program. This report summarizes the committee’s work and findings after the first year of the three year
reviewand includes interim recommendations to tA& F
NTIS
Security; Civil Aiation; Explosives Detection; Airports

19980005147Nebraska Uniy Aviation Inst., Omaha, NE USA

The Conference Poceedings of the 1997 Air lansport Reseach Group (ATRG) of the WCTR Society Volume 1

Oum, Tae Hoon, EditqrBritish Columbia Uniy Canada; Bowen, Brent D., Editdtebraska Uniy USA; The Conference Pro
ceedingof the 1997 Air Tansport Research GroupTRG) of the WCTR Society; Sep997; 147p; In English; 1997 Airdns-
port Research Group Conference, 25-27 Jun. 198@cduverBritish Columbia, Canada; Sponsored by British Columbia.Univ
CanadaAlso announced as 19980005148 through 19980005154



Report No.(s): NASA/CR-97-206487; UNOAI-97-4; NAS 1.26:206487; No Copyright; Avail: CASI; A07, Hardcopy; A02,
Microfiche

Topicsreported on in thproceedings include: Industrial reform and air transport development in China; the ecoffectsc ef
of airline deregulation and the Open-Sky policy of Korea; Open Skies in India; Japanese domesticuaidéautbe regulatory
regime;the competitive position of airline networks; air transport and regional economic development in the European Union;
and corporate dilemmas and strategies of European Airlines.
CASI
Air Transportation; Airline Operations; Civil Wiation; Confeences; Economic Analysis; Competition; Regulations

19980005148Hong Kong Uniy, Dept. of Economics and Finand¢éong Kong
Industrial Reform and Air T ransport Development in China
Zhang,Anming, Hong Kong Uniy Hong Kong; The Conference Proceedings of the 1997rAmsport Research GroupTRG)
of the WCTR Society; Sep. 1997; voblume 1, no. No. 3; 19p; In English; Also announced as 19980005147; Sponsored in part
by the Research Grants Council of Hong Kong; No Copyrigh&ilACASI; A03, Hardcopy; A02, Microfiche

This article describes the regulatory and enterprise reform in the Chinese airline industry and its impact on the industry’s
development. China’s transport sector is one of the largest sectors of the Chinese economy while aviation has been the fastes
growingmode. Chinese civil air transport has grown by an average of 20 percent a year since 1980 - 4.3 timesatreragmld
Thearticle starts with a description of Chis@eneral economic and industrial reform, followed by a description of reforms in
theair transport sectolt then examines the impact of the reform on the growth and development ofsGliiliaé industryln
particular, the following aspects of the industry are discussed: air traffic growth and route development, market structure, and
airline operation and competition.
Author
Air Traffic; Air Transportation; Airline Operations; Civil ation; Competition; Market Resezr

19980005149Hankuk Aviation Univ, Kyunggido, Korea, Republic of
The Economic Effects of Airline Deegulation and the Open-Sky Policy of Koea
Lee, Yeong-Heok, Hankuk vAation Univ, Korea, Republic of; The Conference Proceedings of the 199 #aisport Research
Group(ATRG) of the WCTR Society; Sep. 1997; voblvmel, no. No. 3; 13p; In English; Also announced as 19980005147;
No Copyright; Avail: CASI; A03, Hardcopy; A02, Microfiche

Theconference paper reports on topics that include: Brief history of air tramsantea; performance in the Korean deregu
lation era; multilateral liberalization and the Open Sky policy of Korea; regulation of foreign investmentsiirtrdngsport indus
try of Korea; and lessons learned from the early experience of deregulation and the Open Sky policy
CASI
Air Transportation; Airline Operations; Economic Impact

19980005150Sydney Uniy Inst. of TTansport StudiesAustralia
"Open Skies” in India: Is the Policy Succeeding?
Hooper,Paul, Sydneyniv., Australia; The Conference Proceedings of the 1997 vainSport Research GroupTRG) of the
WCTR Society; Sep. 1997; vol.olume 1, no. No. 3; 21p; In English; Also announced as 19980005147; No Copypvigifit; A
CASI; A03, Hardcopy; A02, Microfiche

With a "middle class” of 200 million people in ad@r country where travel between the major population centres by surface
transportcan be arduous, India has a potentiallgdadlomestic airline market. In the posoitd War Il period, India nationalised
its airline industry into one international caryiéir India, and one domestic carriéndian Airlines, but it began to reldkese
controlsin 1986. Since then, a series of policy initiatives introduced what is proclaimed to be an "open skiesT ipaiehas
been no shortage of new entrants willing to add capacity into a system where supply-side constraints are regarded as the mail
impedimentgo a boom in airline travel. However, many of these new ventures have failed within a feangetire remaining
carriers,ncluding Indian Airlines, have had to increase fares in an attenpptove their financial performance. Far from being
an”open skies” environment, airline managers continue to be subject to formal and informal government regulations and govern
ment has introduced new taxes and increased charges for aviation services. The result is an industry characterised by financie
instability and low trafic growth. This paper documents the changes in the regulatory system and analyses the strategies adopted
by the airlines. It is concluded that inappropriate policies are constraining development of the, ipdtgtafarly the require
mentimposed by the government for the airlines to allocate their capacity on a mix of profitable and unprofitable routes.
Author
Airline Operations; Civil Aiation; Policies; Regulations



19980005151Kobe Univ, Japan
The Japanese Domestic Air Fags under the Regulatory Regime: What will be expected after theevision of the current
charging system?
Murakami,Hideki, Kobe Univ, Japan; The Conference Proceedings of the 1997ramsport Research GroupTRG) of the
WCTR Society; Sep. 1997; voloWime 1, no. No. 3; 17p; In English; Also announced3880005147INo Copyright; Aail:
CASI; A03, Hardcopy; A02, Microfiche

This paper statistically investigates the @iag system of Japanese domestic air fares and predictdabeadfthe revision
of the current system on the consumaaurplus. Using 222 cross section data of 1995, this paper revealed that (a) the fares in the
long haul markets were set higher regardless of the number of passengers, (b) in the outstandingly dense markets, the fares wer
sethigher than the predicted full cost level, (c) howeirethe thin and shorter hamlarkets, fares were a little low&onsidering
the price elasticity of these three types of routes, this paper concluded that the reduction of air fares in the long haul markets (espe
cially dense markets) to the "distance-proportional level” would lead to the substantial gain of ctsmisumpérs, and this would
surpass the loss of consunsesurplus that might arise in shorter haul routes. Thereestilhinssubstantial room for the Japanese
governmento improve the consumers benefit without worsening, or maybe with improving, the status quo of the airlines.
Author
Airline Operations; Civil Aiation; Market Reseah; Operating Costs; Cost Analysis; Regulations

19980005152Department of Civil Aiation, An Hoofddorp, Netherlands
The Competitive Position of Airline Networks
Veldhuis,Jan, Department of Civil\Aation, Netherlands; The Conference Proceedings of the 199takisport Research Group
(ATRG) of the WCTR Society; Sep. 1997; voblMme 1, no. No. 3; 15p; In English; Also announced3880005147; No Copy
right; Avail: CASI; A03, Hardcopy; A02, Microfiche

Thecontents of this paper is as follows. Firstly quality and frequency of direct as well as indirect connections are operational
ized by variables indicating the 'connectivity’ between markets. Secondly this concept is illustrated by illustrated by the so-called
‘connectivity matrix’, which is a simple statistical representation of the performance of any airport in the markets served from
and via these airports. Before introducing this concept we have defined a study area, as well as a classification of five airport
classesThe study area i/estern Europe, consisting of Benelux, UK, Ireland, France, Gerbamnark, Switzerland and Aus
tria. The five airports classes are: (1) Theinports’ in WWestern Europe: London Heathroiaris CDG, Frankfurt and Amster
dam. (2) Thesecondary’ airports in ¥stern Europe: Brussels, Luxemipucondon Gatwick, Manchestébublin, Paris Orly
Lyon, Berlin Tegel, Munich, Copenhagen, Zurich anénha. (3) Regional airports: all other airports instérn Europe. (4l
otherairports in Europe, outside@stern Europe. (5) All airports outside Europe.
Author
Airline Operations; Airports; Market Resedr; Air Transportation; Competition

19980005153New Univ of Ulster School of Environmental StudigSoleraine, UK
Air T ransport and Regional Economic Development in the Ewpean Union
Graham, Brian, New Univ. of Ulster, UK; The Conference Proceedings of the 1997 Air Transport Research Group (ATRG) of
the WCTR Society; Sep. 1997; voloMime 1, no. No. 3; 20p; In English; Also announced as 19980005147; No Copyrvigiht; A
CASI; A03, Hardcopy; A02, Microfiche

The general objective of this paper, which concentrates on scheduled passenger air services, is to discuss the Europea
Union’s (EU) aviation liberalisation policy within the specific context of the variable economic performances and potentials of
regions.Almost all previous discussions of the actual and potential repercussions of this policy have been dominated by the inter
relatedissues of competition and privatisation (Graham 1995). Ipiseat here, howevethat the patterns of demand within the
EU’s air transport network are shaped by economic and social forces external to the mode, which fieygaxiadly upon -and
oftenconstrain - the &ctiveness of aviation liberalisation measures. Although the precise causal relationship between-infrastruc
tural provision and economic development is less than clear, the EU and individual Member State governments have invested
heavilyin transport and other infrastructure as a stimulus to economic growth and to help attract inward investment to-less advan
tagedregions.
Author
Air Transportation; Economic Development; Market Reskar

19980005154Pittsbugh Univ, Graduate School of Public and Internationdbis$, Pittsbugh, A USA
Surviving the Single Market: Corporate Dilemmas and Strategies of Ewgpean Airlines
Staniland, MartinPittsbugh Univ., USA; The Conference Proceedings of the 1997 Air Transport Research Group (ATRG) of



the WCTR Society; Sep. 1997; voloMime 1, no. No. 3; 35p; In English; Also announced as 19980005147; No Copyvigiht; A
CASI; A03, Hardcopy; A02, Microfiche

In April 1997, the liberalization of air transport within the European Union enters its final phase, in which carriers will be
freeto operate between all airports within theion, and particularly on routes within Memi&tates. This change is potentially
as radical in itsmplications as airline deregulation was in the US, although it mainly entails the opening of new markets to all
airlines,rather than the removal of general regulatory controls on routes and pricing as was the case in the US. This paper examines,
using the air transport case, the complicated interaction between deregulation (in fact, variable and asymmetrical deregulation
across several markets), economic integration (represented by the establishment of the Single Market), and corporate strateg
(expressedh the responses of European carriers to the challenges facing many service industries).
Derived from text
Air Transportation; Airline Operations; Civil ation; Market Reseah; Economic Impact; Economic Analysis

19980005155Nebraska Uniy Aviation Inst., Omaha, NE USA
The Conference Poceedings of the 1997 Air lansport Reseach Group (ATRG) of the WCTR Society Volume 2
Bowen,Brent D., Editor Nebraska Uniy USA; Oum,Be Hoon, EditqrBritish Columbia Uniy, CanadaThe Conference Pyo
ceedings of the 1997 Air Transport Research Group (ATRG) of the WCTR SocietyVol.2-2; Sep. 1997; 130p; In English; 1997
Air Transport Research GroupTRG) Conference, 25-27 Jun. 199an¢ouverBritish Columbia, Canada; Sponsored by British
ColumbiaUniv., Canada; Also announced as 19980005156 through 19980005160
Report No.(s): NASA/CR-97-206677; UNOAI-97-6; NAS 1.26:206677; No Copyright; Avail: CASI; A07, Hardcopy; A02,
Microfiche

Thetopicsdiscussed in the proceedings include: Airport pricing systems; Airport services and airgpnigcgstems in
the European Union; Multiple hub network choice in the European market; Marginal profitability in hub-and-spoke networks;
Airline hubbing and hub region benefits; and new methods of airport finance in Japan.
CASI
Air Transportation; Airline Operations; Airports; Confemces; Cost Analysis; Market Reserar

19980005158East Carolina UniyGreenville, NC USA
How Big is Too Big for Hubs? Marginal Profitability in Hub-and-Spoke Networks
Ross,Leola B., East Carolina UniM\JSA; Schmidt, Stephen J., Union Coll., USA; The Conference Proceedings of the 1997 Air
TransportResearch Group (ARG) of the WCTR Society; Sep. 199%al. Volume 2, no. No. 2; 19p; In English; Also announced
as19980005155; No Copyright; Avail: CASI; A03, Hardcopy; A02, Microfiche

Increasinghe scale of hub operations at major airports has led to concerns about congestion at excegsilrabslan this
paperwe estimate the mginal cost of adding spokes to an existing hub netwoekoWserve entry/non-entry decisions on peten
tial spokes from existing hubs, and estimate both a variable profit function for providing service in markets using that spoke as
well as the fixed costs of providing service to the spoke. We let the fixed costs depend upon the scale of operations at the hub,
andfind the hub size at which spoke service costs are minimized.
Author
Airports; Hubs; Market Reseealn; Spokes; Airline Operations; Networks; Mathematical Models; Cost Analysis

19980005159California Univ, Dept. of Civil and Environmental Engineerjrigerkeley CA USA
Does Airline Hubbing Benefit Hub Regions?
Hansen, Mark, California UnivUSA; The Conference Proceedings of the 1997 Adn3port Research GroupTRG) of the
WCTR Society; Sep. 1997; voloWime 2, no. No. 2; 30p; In English; Also announced as 19980005155; No Copyuwigift; A
CASI; A03, Hardcopy; A02, Microfiche

The purpose of this paper is to estimate the impact of airline hubbing activity on localfairanaf, by extension, local cen
sumerbenefits, in the USA. The crux of our inquiry involves the following "thought experiment”: consider some airport (or system
of airports serving the same region) that hasgelamounbf connecting activity-i.e. a 'hub’--and imagine an alternative scenario
in which the level otonnecting activity is not so z&. How would locally originating air tféd and the consumer benefits accru
ing therefrom be different under the latter scenario? This is an important question, for several reasons. First, since airports are
largelyunder local control planning and management decisions tend to emphasizetsidgrations. When an airport is a hub,
a lage proportion of its tréit is non-local. Airport operators have generally encouraged hubbing activity at their facilities on the
groundsthat it leads to increased service that benefits the &weal (Moore, 1988), while opponents have emphasized the financial
andenvironmental costs of accommodating non-locafitrarhis paper informs thatebate by assessing the former claim. This
analysis is also relevant to questions concerning the finance and pricing of airport services. Insofar as hubbing generates loca
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consumebenefits, therés justification for pricing structures that encourage it, even if these are suboptimal in other respects. For
example, peak-load pricing has been advocated for airports. Such pricing would penalize airlines operating connecting banks,
perhapsnducing them to move their hubs elsewhere. It is important to know how saspanse would fct local consumer
welfare.Likewise, in the context of privatization it is important to recognize that the benefits discussed in this paper are external
ones--realizethy the community at lge rather than the airport operatmisofar as they exist, special inducements may be neces

saryif private operators are to take them into accoumt.r&gtrict our scope to the benefits realizeddysumers from changes

in the supply of air passenger transport services to and from the hub regidn.Wt consider "benefit#fi the form of increased
employmenbr money circulating through the local economshile sometimes termed benefits, thede@t ought to be consid
eredimpacts, since they do not necessarily increase aggregate welfaberHfigis we consider are, howevassociated with
economidmpacts since many air trips are related to other economic activities. Our approach is sergdémate the relation
shipbetween the level of connecting activity (number of connecting passengers) in a regional airport system and thaf quantity
passenger tr€ originating in the region. If, ceteris paribus, more connectinfjanafsults in more local tr&€, this suggests

that hubbing activity reduces the "generalized co$dir travel for the local region. to quantify the associated benefit, we use

fare elasticity results from other studies to estimate the fare change that would yield the same increase in local demand. Given
theequivalent fare changend fare elasticitywe can estimate the change in consumer surplus deriving from increased hubbing.
We consider originations in the aggregate, without regard to whether the trips are being made by residaetsiaf threvisitors

to it. Consequentlyour benefits are local in the sense that they adorimglividuals and firms who spend time in the local area,
whetheror not they actually live there. Localfficfals may be more directly interested in the welfare of residents than that-of visi

tors. On the other hand, the trips by the latter generate revenues for local businesses, amddsohet highly valued in most

areaslt therefore seems reasonable to lump resident and non-resident trips tiaygtheposes of this analysis. The remainder

of this paper is @anized as follows. In Section@e review previous work in this area and propose a conceptual approach for
measuring the local benefits from hubbing activity. Section 3 presents our methodology and data. Sections 4 and 5 contain the
results of our empirical analyses, which are used in Section 6 to estimate regional benefits from hubbin@antisions
areoffered in Section 7.

Author

Air Traffic; Air Transportation; Airline Operations; Airports; Civil Aviation; Economic Impact; Hubs; Operating Costs; Cost
Analysis

19980005160Tokyo Denki Univ, Faculty of Science and Engineerjdgpan
Airport Impr ovement Policy in Japan: New Methods of Airport Finance
Ohta,Kazuhiro, Dkyo Denki Univ, Japan; The Conference Proceedings of the 1997rAisport Research GroupTRG) of
the WCTR Society; Sep. 1997; voloMime 2, no. No. 2; 27p; In English; Also announced as 19980005155; No Copyyvigitt; A
CASI; A03, Hardcopy; A02, Microfiche

Capacityshortage of international airports in Japan is the most critical impediment to liberalization and free competition of
international aviation. In this paper, we deal with the causes of the capacity shortage, Japanese institutional systems of airport
improvementand new financial methods for international airport capacity expansion in metropolitan areaspkiésize the
effectiveness of the joint-stock corporation system as a useful financial device. The introduction of the joint-stock corporation
is one kind of airport privatization, but its characteristics completelgrdifom that of privatized airporia European countries
andthe USA.
Author
Policies; Airports; Impovement; Airline Operations; Financial Management; Airport Planning

19980005238National Tansportation Safety Bogrivashington, DC USA
National Transportation Safety Board Transportation Initial Decisions and Orders and Board Opinions and Orders
Adopted and Issued during the Month of May 1997
May 1997; 455p; In English
ReportNo.(s): PB97-916705; NTSB/IDBOO-97/05; Copyrightivéd; Avail: Issuing Activity (Natl Bchnical Information Ser
vice (NTIS)), Microfiche
This publication contains all Judge Initial Decisions and Board Opinions and Orders in Safety and Seaman Enforcement
Casedor May 1997.
NTIS
Air Transportation; Accident Ravention
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19980005246Air Force Inst. of €ch, Air University, Wright-Patterson AFB, OH USA
An Analysis of Tactical Military Airlift
Donoho, James H., Air Force Inst. agch., USA; Sep. 1997; 78p; In English
Report No.(s): AD-A329935; AFIT/GLM/LAC/97S-2; No Copyrightydil: CASI; A05, Hardcopy; A01, Microfiche

This study examines tactical military airlift operations conducted during three historical battles - Stalingrad, Dienbienphu,
andKhe Sanh. Aspects of tactical military airlift operations are identified from these scenarios. The list of important issues that
resultscan be considered when employing tactical military airlift in the future. Using inductive reasoning, tactical military airlift
operationsn each scenario, and their success or failure, are examined to develop a pattern for recognizing and describing similar
situationsin the future. Experiences at Stalingrad, Dienbienphu, and Kile Sanh indicated that there are nine elements that should
be considered when employing tactical military airlift. Those elements are command and control, aircraft availability and capabili
ties,technologylocation and weathglogistical requirements, support and defense intelligence gathering, training, and political
considerationsCommand and control, aircraft availability and capabilities, support and defense, and intelligence gathering are
identifiedas crucial elements for success in tactical military airlift operations. The remaining five elements may have an impact
onthe crucial elements. Historical experience at Stalingrad, Dienbienphu, and Kile Sanh indicate that successful application of
simpleconcepts is not automatically achieved. Recognition of the crucial elements and their secondary elements is important to
thefuture of tactical military airlift operations.
DTIC
Warfare; Histories; Military Operations; Air iansportation

1998000528 1Federal Aviation Administratignfechnical CenterAtlantic City, NJ USA
Testand Evaluation Plan for Airport Demonstration of Threat Image Pojection for Checkpoint Operations Final Report
NeidermanEric C., Federal Wation Administration, USA; Aug. 1996; 86p; In English
ReportNo.(s): PB97-169239; DOTAA/AR-96/92; No Copyright; Aail: Issuing Activity (Natl Bchnical Information Service
(NTIS)), Microfiche

Thisdocument is thedst and Evaluation Plan (TP)evaluate the #dctiveness of a Threat Image Projection (TIP) system
to enhance screener performance to detect threat objects at the checkpoint. The test and evaluation (T&E) will detefeaine the ef
tivenessf the TIP to meet the requirements set in the Critical Operational Issues and Criteria (COICs) and Additional Evaluation
Issuesand Criteria (AEICs). The testing will be conducted at 19 major airpodshe results will be analyzed and published in
atest report.
NTIS
Airports; Airport Security; lon Mobility Speascopy

19980005328Federal Aviation AdministratigrCambridge, MA USA
Enplanement and All Cargo Activity, Calendar Year 1995
Jan. 1997; 214p; In English; See also report for 1994, PB96-157185.
Report No.(s): PB97-133771; DOT/FAA/PP-97-2; No Copyright; Avail: Issuing Activity (Natl Technical Information Service
(NTIS)), Microfiche

This publication contains enplanement andyocadata extracted from the Air Carrier Activity Information System (ACAIS).
ACAIS is a database that contains revenue passenger enplanement ampb dikizarThe database supports the Fedesialtian
Administration’s (RA) Airport Improvement Program (AIP) entitlement activities.
NTIS
Air Cargo; Documents; Information Systems

19980006074National Tansportation Safety Bogrivashington, DC USA
National Transportation Safety Board Transportation Initial Decisions and Orders and Board Opinions and Orders
Adopted and Issued during the Month of January 1996
Jan. 1996; 308p; In English
ReportNo.(s): PB96-916701; NTSB/IDBOO-96/01; Copyrightivéd; Avail: Issuing Activity (Natl Bchnical Information Ser
vice (NTIS)), Microfiche
This publication contains all Judge Initial Decisions and Board Opinions and Orders in Safety Enforcement and Seaman
EnforcementCases for January 1996.
NTIS
Safety Management; AccidenteRention; Documents

12



04
AIRCRAFT COMMUNICATIONS AND NAVIGATION

Includes digital and voice communication with aircraft; air navigation systems (satellite and ground based), and air traffic control.

19980003961INERAC, Inc, Tolland, CT USA
NAVSTAR Global Positioning System. (Latest citations fom the INSPEC Database)
Nov. 1996; In English; Page count unavailable. Supersedes PB96-858063.
Report No.(s): PB97-851901; Copyrightived; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche

The bibliography contains citations concerning the global system of navigation satellites developed to provide immediate
andaccurate worldwide three-dimensional positioning bylaird, andsea vehicles equipped with appropriate receiving equip
ment.The citations examine developments, accyraeg applications of the NASTAR system, including uses for marine navi
gation,truck fleet management, aircraft navigation, weapon delivery systems, and automobile navigation.
NTIS
Bibliographies;Navigation Satellites; ”duct Development; Tee Dimensional Models; Accuracy; Global PositionBygstem

19980004 146Massachusetts Inst. o€dh, Cambridge, MA USA
A Critical Survey of Optimization Models for Tactical and Strategic Aspects of Air Taffic Flow Management Final Report
Bertsimas, Dimitris, Massachusetts Inst. of Tech., USA; Odoni, Amedeo, Massachusetts Inst. of Tech., USA; 1997; 36p; In
English
Contract(s)/Grant(sNAG2-1088
Report No.(s): NASA/CR-97-206409; NAS 1.26:206409; No Copyrigh&ilACASI; A03, Hardcopy; A01, Microfiche

This document presents a critical review of the principal exisiptgnization models that have been applied to Aaffic
Flow Management (TFM). Emphasis will be placed on two problems, the Generalized Tactical Flow Management Problem
(GTFMP)and the Ground Holding Problem (GHP), as well as on some of their variations. to perform this task, we have carried
outan extensive literature review that has covered moredBaeferences, most of them very recent. Based on the review of this
emergingdfield ourobjectives were to: (i) identify the best available models; (ii) describe typical contexts for applications of the
models; (iii) provide illustrative model formulations; and (iv) identify the methodologies that can be used to solve the models.
We shall begin our presentation below by providing a brief context for the models that we are reviewing. In Section 3 we shall
offer a taxonomy and identify four classes of models for reviev@ections 4, 5, and 6 we shall then reyimspectivelymodels
for the Single-Airport Ground Holding Problem, the Generalizactital FM P and the Multi-Airport Ground Holdifyoblem
(for the definition of these problems see Section 3 below). In each section, we identify the best availablenchdlidsss briefly
their computational performance and applications, if émylate. Section 7 summarizes our conclusions dbeutate of the art.
Derivedfrom text
Air Traffic Contol; Flow Distribution; Surveys

19980004502Eurocontrol Experimental CenfrBretigny France
Radical Revision of En-Route Air Taffic Contr ol
David, H., Eurocontrol Experimental Centre, France;.N@87; 47p; In English
Report No.(s): PB97-159388; EEC-307; No Copyrightaih CASI; A03, Hardcopy; A01, Microfiche

A study of the En-route Airraffic Controllers’Interface with the AC system led to wider consideration of the display and
handlingof ATC information for en-route air tréd. Initial consideration of thesurface ggonomics’ led to an in-depth consider
ation of the proper allocation of tasks between the controller and the system, and of the optimal distribution of information flow
employingcurrent available technologVhis leads t@ proposal for a radical revision of En-route Aiaffic Control, the conse
guencef which are briefly considered.
NTIS
Data Links; Automated En Rout&@; Air Traffic; Human-Computer Interface

19980004627Massachusetts Inst. 0édh, Dept. of Earth, Atmospheric, and Planetary ScienCambridge, MA USA

Application of Global Positioning Measurements to Continental Collision in thePamir-Tien Shan Region, Central Asia

and GPS Survey of the Wstern Tien Shan Annual Report

Hamburger, Michael W., Massachusetts Inst. of Tech., USA; Reilinger, Robert E., Massachusetts Inst. of Tech., USA; Hager,
BradfordH., Massachusetts Inst. ofdh., USA;Molnar, Peter Massachusetts Inst. odh., USA; Dec. 04, 1997; 13p; In English;
Original contains color illustrations
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Contract(s)/Grant(s): NAG5-1941; NAG5-1947
Report No.(s): NASA/CR-97-112968; NAS 1.262D68; No Copyright; wail: CASI; A03, Hardcopy; A01, Microfiche

In this report, we summarize what we have accomplighidfive years of funding from NASA under its DOSE program,
andwith a comparable level of funding from NSKe describe the development of a GPS network in i@ Shan of Kygyzstan
andKazakhstan of the former Soviet Union, the analysis of data, and the main results. This discussion pretgatefttiee
currentnetwork, which has grown significantly since teemination of our DOSE grants, with continued support both from NSF
throughits continental dynamics program and from NASSENH program. Although grants from NASAOSE program did
not support this growth not directli did so indirectly by building the infrastructure that has enabled further expansion in an area
whereotherwise there would be only a small GPS preseneeadté how tha@etwork has grown over time, but the emphasis of
this discussion is on the quantity and quality of measurements that we have made.
Derived from text
Continental Drift; Surveys; Asia; Global Positioning System; Kazakhstamygtan

19980005254NERAC, Inc, Tolland, CT USA
NAVSTAR Global Positioning System. (Latest citations fom the Aerospace Database)
Dec. 1996; In English; Page count unavailable. Supersedes PB96-852355.
Report No.(s): PB97-852719; NASA/TM-96-112943; Copyright Waived; Avail: Issuing Activity (Natl Technical Information
Service(NTIS)), Microfiche

The bibliography contains citations concerning the global system of navigation satellites developed to provide immediate
andaccurate worldwide three-dimensional positioning bylaird, andsea vehicles equipped with appropriate receiving equip
ment.Technological forecasting, reliabilitperformance tests, and evaluations are discussed. Developments and appdications
the NAVSTAR system are included. (Contains 50-250 citations and includes a subject term index and title list.)
NTIS
Bibliographies; Global Positioning System; Navigation Satellites

19980005355Aberdeen Proving GrounD USA
Land Navigation and Positioning SystemsFinal Report
Jul. 31, 1997; 89p; In English
Report No.(s): AD-A329966; FC-TOP-3-2-046; No Copyright; vail: CASI; A05, Hardcopy; A01, Microfiche

This Test Operation Procedure@P) describes procedures for conducting technical performance tisid ofvigation and
positioningsystems. It is modeled around the Modular Azimuth Positioning System Hybrid (MAPS Hybrid) but is applicable to
all land-based navigation systems including those using the Global Position System (GPS)PTimsofporateprocedures
thatrequire automated data collection instrumentation and a reference system thiadwidlt medium-to-high position/attitude
accuracy.
DTIC
Global Positioning System; Landing Aids; Performanest$

05
AIRCRAFT DESIGN, TESTING AND PERFORMANCE

Includes aircraft simulation technology.

19980004658National Aerospace Lablokyo, Japan
Simulation Study for a Fire Helicopter, Part 2, Effects of Tirbulent Wind on the Efficiency and Safety
Okuno,Y., National Aerospace Lab., Japan; Funabiki, K., National Aerospace Lab., Japan; HarB@dioklal Aerospace Lab.,
Japanjun. 1996; 21p; In Japanese; Portions of this document are not fully legible; See also N96-232467 and PB96-153960.
Report No.(s): PB97-127351; NAL/TR-1293; Copyright Waived; Avail: Issuing Activity (Natl Technical Information Service
(NTIS)), Microfiche

Simulation tests of a fire helicopter are performed using a flight simulator. A fire helicopter is being developed which has
the capability to suppress a fire in high-rise buildings by digghgrpressurized water while hovering near the fire. One of the
problemsin realizing this concept is the heavily turbulent wind around buildingsrthgtcause diiculties in maintaining a stable
hover.Wind tunnel tests and theoretical calculations are performed to clarify the characteristics of the turbulence. Based on these

14



results,some wind models around a high-rise building are developed which are available in real time flight simulations. Extensive
piloted simulations are carried out using these models. Safety criteria are also proposed for when the helicopter approaches ¢
building.

NTIS

Flight Simulation; Fie Fighting; Helicopters

19980004665Eidetics International, IncTorrance, CA USA

Reduction of Aircraft Cruise Drag by Using Boundary Layer Heating to Minimize Fuselage Skin Friction Quarterly

Report,1 Apr. - 31 Oct. 1997

Kramer Brian R., Eidetics International, Inc., USA; N@8, 1997; 87p; In English

Contract(s)/Grant(s): NAS4-50089

Report No.(s): NASA/CR-97-206450; NAS 1.26:206450; No Copyrigh&ilACASI; A05, Hardcopy; AO1, Microfiche
Thedata reduction and results of the F-15B FlighgtTFixture experiment conducted at NASA Dryden are discussed. in addi

tion, the feasibility of using the Orbital Sciences L-1@tas studied and a cost estimate prepared. Initial discussions have begun

with Edwards Flight Research to explore the possibility of using the® dircraft for the second flight experiment.

Author

Aerdynamic Drag; Data Reduction; Flighe3ts

19980004808Federal Aviation AdministratigrRegulatory Support DivOklahoma CityOK USA
Amateur Built Air craft Course Guide. OSHKOSH 97
1997; 22p; In English; See also Reference Material, PB97-194179.
Report No.(s): PB97-194187; No Copyrighyjall: CASI; A03, Hardcopy; A01, Microfiche
Topic considered includeexperimental certificates; experimental operating limitations; correction the applications; certifi
cationprocedures; cockpit passenger warning; and weight and balance.
NTIS
Certification; Aeospace ¥hicles

19980005058
Adhesive bonding flies high
Allanson,Robert; lding and Metal Fabrication; Jul§997; ISSN 0043-2245; vololume 65, no. no. 7, pp. 8-10; In English;
Copyright; Avail: Issuing Activity

Structuraladhesives are sometimes the only method of joining aircraft structures and céreaprgferred method for many
others.The technique is limited by design constraihigh temperature operations, and materials that dreudlito bond. The
continuedn-service success of bonded structures in the aerospace industry will lead to gafidgnce by the designers and
endusers. This will bring about increased opportunities for adhesives in the aerospace and other high technology-oriented indus
tries.
El
AdhesiveBonding; Bonding; Adhesives; Aspace Engineering; Joints (Junctions)

19980005353Defence Science aneédhnology Oganisation Canberra, Australia
Structural Shape Optimisation by Iterative Finite Element Solution Topical Report
Kaye,R., Defence Science anéddhnology Oganisation, Australia; HelleM., Defence Science an@dhnology Oganisation,
Australia;Jun. 1997; 60p; In English
ReportNo.(s): AD-A329922; DSD-RR-0105,DODA-AR-010-247; No Copyright; ¥ail: CASI; A04, Hardcopy; A01, Micro
fiche

This report presents the development and automated numerical implementation of an iterative gradientless optimisation
methodfor the analysis of problems relating to life extension of aircraft components. The method has been implemetted to
facewith the finite element codeAFEC, which does not normally have an optimisation capablitig key feature of the approach
is to achieve constant boundary stresses, in regions of interest, by moving ntduestoess concentrator boundary by an amount
dependentn the sign anchagnitude of the local hoop stress obtained from a previous iteration of a standard finite element analy
sis.The results of example problems are presented which include the optimisation of hole shapes in flat plates and the optimisation
of the design of bonded reinforcements with a focus on minimising adhesive stress while maintainfagtibenefss of the rein
forcementln all cases significant stress reductions were achieved by way of the local shape changes. The method presented is
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considered simple robust complementary method to the use of commercially available gradient based finite element optimisation
software.lt is also considered suitable for use with typical standard commercial finite element packages otié¢tEltan P

DTIC

Stress Concentration; Finite Element Method; Life (Durability); ComputegRamming

19980005394Defence Science an@édhnology Oganisation Canberra, Australia
The Use of Bonded Rubber Pads for the Application of Loads for Structural 8sting of the P-3 Orion Leading Edge
Luke, G., Defence Science afldchnology Oganisation, Australia; van Blaricum,JT, Defence Science andchnology Oga-
nisation,Australia; Jan. 1997; 28p; In English
ReportNo.(s): AD-A329920; DSD-TR-0433; DODA-AR-009-912; No Copyrightyail: CASI; A03, Hardcopy; A01, Micro
fiche

Aerodynamic loads on aircraft lifting surfaces are oftentdugegative pressures acting on the outer skin of the structure.
to simulate this type of loading, rubber pads bonded to the skin and loaded in tension can be used. This report describes the develop
mentof a contact adhesive based bonded rubber tension pad system for testing of an Orion P-3 wing leading edge.
DTIC
Adhesives; Aedynamic Loads; Rubber; Structural Analysis; Lifting Bodies

19980005604NERAC, Inc, Tolland, CT USA
Remotely Piloted \&hicles (Latest citations fom the NTIS Bibliographic Database)
May 1996; In English; Page count unavailable
Report No.(s): PB96-869854; Copyrighti¥ed; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche
The bibliography contains citations concernitg design and operation of remotely piloted vehiclepicE include control
equipment and techniques, testing and evaluation of vehicles and vehicle components, and program descriptions. Military and
researclapplications are considered.
NTIS
Bibliographies;Remote Contil; Design Analysis; Pilotless Airaft; Evaluation; Performanceebts; Remotely Pilotedelicles

19980006315Technische Uniy Faculty of Aerospace Engineerjrigelft, Netherlands
CESSNA Citation 2 Flight Tests: Flight Test Execution, Elementary Data Processing and Aerodynamic Model
Identification
Sridhar,J. K., Technische Uniy Netherlands; Sneekes, E. M. Technische Uniy Netherlands; HulshffS., Technische Uniy
NetherlandsMulder, J.A., Technische Uniy Netherlands; Jun. 1997; 188p; In English; Figures in this document may not be leg
ible in microfiche; See also PB97-204697.
Report No.(s): PB97-204986; M-796; No Copyrighta#: CASI; A09, Hardcopy; A02, Microfiche

Within the disciplinary group of Stability and Control, there was demand for accurate flight test data of the TUD/NLR Cessna
Citation Il Laboratory aircraft. Flight tests were to be performed to provide flight test data which can be used to determine an
accurateunsteady aerodynamic model of the aircraft (which can be sued for SIMONA), as well as to provide force and trajectory
information for the validation of a Computational Fluid Dynamics (CFD) methods. The parameter identification process with
flight test data can be divided in a number of steps. In this report some of the stepsdigitiussed, such as: Planning and execu
tion of a flight test program, Input design, Elementary Data Processing, Parameter identification.
NTIS
AerodynamicCharacteristics; Aicraft Models; Cessna Airaft; Computational Fluid Dynamics; Flighe§ts; Parameter Identi
fication; Unsteady Aerdynamics
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06
AIRCRAFT INSTRUMENTATION

Includes cockpit and cabin display devices; and flight instruments.

19980004815NERAC, Inc, Tolland, CT USA
Helmet Mounted Displays: Latest citations fom the NTIS Bibliographic Database
Jun. 1996; In English; Page count unavailable, Supersedes PB95-855672.
Report No.(s): PB96-871306; Copyrightived; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche
The bibliography contains citations concerning the development and evaluation of helmet mounted displays used by aircraft
pilots. Helmet mounted visually coupled systems, integrated helmet and display sighting systems, and night vision systems are
discussedReferencegsxamine prototype and baseline helmets, disconnect devices igemmeenvironments, and high resolu
tion and high contrast displays. Helmet systems for military operations, fire fighting, police search and rescue, and medical ser
vicesare also covered.
NTIS
Helmets; Helmet Mounted Displays; Bibliographies; Display Devices; Nigany Aircraft Pilots

19980004894
Air craft landing gear dynamics: Simulation and contol
Krueger,W., DLR, Germany; Besselink, I.; Cowling, D.; Doan, D. B.; Kortuem, Kvabacher\W.; Vehicle Systenbynamics;
August,1997; ISSN 0042-34; vol. \blume 28, no. no. 2-3, ppl2-158; In English; Dynamics, V8D, Aug. 25-29, 1997, Buda
pest,Hungary; Copyright; ®ail; Issuing Activity

Thelanding gear is an inevitable system for the aircraft. It absorbs thgyesfahe landing impact and carries the aircraft
weightat all ground operations, including také, ¢éxiing, and towing. Numerical simulation has become an invaluable tool for
theassessment of landing gear dynamics as well as of aircraft/landing gear interaction. This paper gives an overview of the landing
gearrequirements and illustrates landing gear operational conditions, i.e., the shimmy problem, the dynamics at touch down and
atground roll. Furthermore, thressftware packages used in the simulation of aircraft ground dynamics are presented. A look at
flight simulators and landing gear test facilities follows. Finallg possible application of controlled landing gears is discussed.
Author (EI)
Aircraft Landing; Landing Gear; Computerized Simulation; ComputegkRrms; Flight Simulators;&st Facilities

07
AIRCRAFT PROPULSION AND POWER

Includes prime propulsion systems and systems components, e.g., gas turbine engines and compressors, and onboard auxiliary
power plants for aircraft.

19980004930
Aircraft engine condition monitoring: Stochastic identification and neural networks
Arkov, V. Y., Univ. of Shefield, UK; Patel, V C.; Kadirkamanathan, MKulikov, G. G.; Breikin, TV.; IEE Conference Publiea
tion; 1997; ISSN 0537-9989, no. no. 440, pp. 295-299; In English; Netwhrks/-9, 1997, Cambridge, UK; Copyrightyail:
IssuingActivity

The performancef complex systems such as the aircraft gas turbine engine deteriorates in time due to the degradation or
failure of its components. Condition monitoring systems have been developed to provide advanced warning of impending failure
of components. by correctly predicting tlatomponent is failing it can be replaced at an appropriate time thereby saving time
andmoney for the operator of the system. These conditionitoring systems use various approaches and techniques to evaluate
system parameters and make judgements on the condition of various components. This paper focuses on the two genera
approaches being investigated for condition monitoring systems: static pattern analysis approach and the dynamical systems
approachBoth techniques are applied to real engine data and their performance results given.
Author (EI)
Aircraft Engines; Neural Nets; StochasticBesses; Pattern Recognition; MarkowPesses; Mathematical Models
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19980005611National Aerospace Lablokyo, Japan
Conceptual Study of Advanced VDL Transport Air craft Engine
Saito,Y., National Aerospace Lab., Japan; Endoh, M., National Aerospace Lab., Japan; Matsuaiorval Aerospackab.,
JapanSugiyama, N., National Aerospace Lab., Japaataviabe, M., National Aerospace Lab., Japan; 2§86; 1p; InJapa
nese;Portions of this document are not fully legible
Report No.(s): PB96-211339; NAL/TR-1290; No Copyright; Avail: Issuing Activity (Natl Technical Information Service
(NTIS)), Microfiche

A new concept for a quiet engine for high subsoni©YTransport aircraft is studied and presented. The concept engine,
whichis called separated core turbofan engine’, ifeefively applied. It is composed of three core engines, two cruise fan engines,
andsix lift fan engines. The cruise fan engines are optimized for high-subsonic cruise.
NTIS
Aircraft Engines; Engine DesigngXical Takeoff Aicraft; Turbofan Engines; Noise Reduction

19980005858National Aerospace Lablokyo, Japan
Separated Coe Turbofan Engine
Saito, Y., National Aerospace Lab., Japan; Endoh, M., National Aerospace Lab., Japan; Matsvaiorval Aerospackab.,
Japan; Sugiyama, N., National Aerospace Lab., Japan; Sugahara, N., National Aerospace Lab., J4p8a8; App; In Japa
nese;Portions of this document are not fully legible
Report No.(s): PB96-211321; NAL/TR-1289; No Copyright; Avail: Issuing Activity (Natl Technical Information Service
(NTIS)), Microfiche

A new concept for a turbofan engine called the 'Separated Qobefan Engine’ is proposexhd studied under the research
program of the ultrahigh bypass turbofan engine for the next generation high-subsonic transport aircraft. The conceptengine con
sistsof two subunits, a core engine and a fan engine which are separate from eadtetresults of the conceptual study show
thatthis engine hamany potential advantages over the current turbofan engines in many respects, including stability of operation
andflexibility of configuration, and it also has other applications such as in advané@d ¥ansport aircraft.
NTIS
TransportAircraft; Turbofan Engines; &ftical Takeoff Aicraft; Aircraft Engines; Engine Design; Engine Parts; Bypass Ratio;
Aircraft Configurations

08
AIRCRAFT STABILITY AND CONTROL

Includes aircraft handling qualities; piloting; flight controls, and autopilots.

19980004659National Defenc&esearch Establishmedwdelningen foer Styrning, Material och Undervattenssenssteck
holm, Sweden
Fiber Optic Guided Missiles: A Preliminary Study Fiberoptiskt Styrda Robotar: Foerstudie
Alva, P, National Defence Research Establishment, SwedegluBel, E., National Defendeesearch Establishment, Sweden;
Carlssonl., National Defence ResearEstablishment, Sweden; Laurent, C., National Defence Research Establishment, Swe
den;Oct. 1996; 21p; In Swedish; See also PB91-102665.
ReportNo.(s): PB97-128292; FOA-R-96-00313-2.5-SE; No CopyrighgilAlssuing Activity (Natl Bchnical Information Ser
vice (NTIS)), Microfiche

Fiberoptic guided missiles fi#frs a weapon system with new and unique capabilities. A system with many missiles, guided
by a common computer at the launch site, atilize the sensor data from all missiles to optimize the overall system performance
of the missiles. This report summarizes the precious work on fiber optic guidsites and the relevant Al technology needed
to develop a partly autonomous missile systé€he continued work in this field should be focused on a system study assessing
the capabilities and limitations of fiber optic guided missiles and on further research on optimal guidance of one, or many cooperat
ing, missiles.
NTIS
Fiber Optics; Missiles; Missile Cortt

18



19980004669NASA Dryden Flight Research Centedwards, CA USA
Linearized Poststall Aelodynamic and Control Law Models of the X-31A Aircraft and Comparison with Flight Data
Stoliker, Patrick C., NASA Dryden Flight Research Center, USA; Bosworth, John T., NASA Dryden Flight Research Center,
USA,; Geonie, JenniferNASA Dryden Flight Research CentbiSA; Dec. 1997; 64p; In English
Contract(s)/Grant(s): FOP 529-30-04
Report No.(s): NASA/TM-97-206318; NAS 1.15:206318; H-2194; No Copyright; Avail: CASI; A04, Hardcopy; A01, Micro-
fiche

The X-31A aircraft has a unique configuration that uses thrust-vector vanes and aerodyoramicefectors to provide an
operating envelope to a maximum 70 deg angle of attack, an inherently nonlinear portion of the flight envelope. This report pres
ents linearized versions of the X-31A longitudinal éatdral-directional control systems, with aerodynamic modefigut
to evaluate characteristics in the poststall envelope at 30 deg, 45 deg, and 60 deg angle of attack. The models are presented wit
detailsufiicient to allow the reader to reproduce the linear results or perform independent control studies. Comparisons between
theresponses of the linear models and flight data are presented in the time and frequency domains to demonstrate the strength
andweaknesses of the ability to predict high-angle-of-attack flight dynamics using linear models. The X-31A six-degree-of-free
domsimulation contains a program tteaiculates linear perturbation models throughout the X-31A flight envelope. The models
includeaerodynamics and flight control system dynamics that are used for stabfitsollability and handling qualities analy
sis. The models presented in this report demonstrate the ability to provide reasonable linear representations in the poststall flight
regime.
Author
X-31 Aircraft; Aircraft Control; Flight Control; Longitudinal Control; Lateral Control; Directional Control; Angle of Attack;
Models

09
RESEARCH AND SUPPORT FACILITIES (AIR)

Includes airports, hangars and runways, aircraft repair and overhaul facilities; wind tunnels,; shock tubes, and aircraft engine test
stands.

19980005156University Coll, Dept. of EconomigsDublin, Ireland
Airport Services and Airport Charging Systems: A Critical Review of the EU Common Framework
Reynolds-Feigharisling J., University Coll., Ireland; The Conference Proceedings of the 199%akisdort Research Group
(ATRG) of the WCTR Societyd.2-2; Sep. 1997; vol.alume 2, no. No. 2; 17p; In English; Also announced as 19980005155;
No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

Airport chaging practices in recent years have been based on a principal of cost-recovery rather than on the principal of cost-
relatednestor facilities used and services provided. In Europe, a wide range of services and facilities are jointly provided by the
publicly owned airport authorities. Several key studies have highlighted the capacity constraints currently existing at European
airportsand the additional constraints likely to develop aditrgfowth continues at average rates of 5-6% per anntuith.tié
liberalisation of inteicommunity air transport in 18 stateskiiropeby the end of 1997, the issues of airport capacity allocation
andefficient airport capacity management are critically important in determining the development of a truly competitive airline
marketfor passenger and freight services. In this arena, a move towards a more market based procedure is welcome for all users
and forthose involved in the long term planning of air transport infrastructure requirements. Thergeasbadhr of literature
proposingand supporting a more market-based approach towardgranaystems, guing that it will lead to greaterfafiency
in airport use and in long term capacity investments. However éhemaany dffculties associated with operationalising such
charging mechanisms, some legal, some practical and some political. In this paper, these issues are discussed in relation to th
CEC Consultation Paper on Airport Clgas. This set of proposals was put forward by the Commission inat@bis expected
to be agreed by the Council of Ministers and European Parliament during 1997. The proposals contained in the Consultation Paper
are critically reviewed here, particularly in relation to (1) whether the proposals will make fangrdié to currerthaging prac
tices and rates; (2) the way in which individual European airport services and facilities are viewed as well as the view of the airport
systemas a whole, (3) the possibigle of the private sector in the provision and funding, of components of the suite of airport
servicesand functions. In the next section of this papéramework for examining the nature of airport services is presented and
thegeneral issue of competition and privatisation in airport service provision is addressed. The section concludes by summarising
theeconomic aguments surrounding the imposition of a giaal cost pricing scheme. In sectitbh the CEC paper and the pro
posalsare briefly reviewed. In section |@roblems associated with the CEC propoaedshighlighted. Many of these issues came
to light in the US, where a similar cost-based, non-discriminattgging frameworkhas been in place for some time. The main
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conclusions from this review are that the CEC proposals will fieudifto enforce because they are vague, implementation is
left to the individual member states, and because they allow for a variety of approagtteginng systems which can include
substantiatross-subsidisation across aeronautical and non aeronautical uses. The fact that the Commission wiliguaifinave
cantpowers of enforcement reduce the impact which the proposals can have.

Author

Airline Operations; Airports; Operating Costs; Market RestarPolicies; Regulations; Economic Analysis

19980005157Tel-Aviv Univ., Ramat-Aiv, Tel-Aviv, Israel
Multiple Hub Network Choice in the Liberalized European Market
BerechmanJoseph, &l-Aviv Univ., Ramat-Aiv, Israel; deW, Jaap, Amsterdam UnijWetherlands; The Conference Proceed
ings of the 1997 Air Transport Research Group (ATRG) of the WCTR Society; Sep. 1997; vol. Volume 2, no. No. 2; 13p; In
English;Also announced as 19980005155; No CopyrighgiACASI; A03, Hardcopy; A02, Microfiche

A key question that so far has received relatively little attention in the germane literature is that of the changes at various
airportsas a result of the EU liberalization policies. That is, presemihgt major European airports still benéfim the so-called
home-carriephenomenon where the counsrgublicly orsemi-publicly owned carrier uses the courstiyiain airport as its gate
way hub and, consequentiyne home-carrier is also the principal user of this airport (in terms of proportion of total aircraft move
ments, number of passengers transported, connections, slots ownership, etc.). The country’s main airport has substantially
benefited from these monopoly conditions of airline captivity, strongly determined by the bilateral system of international air
transportregulation. Therefore, European major airports were used to operate in esserféaéiytdifiarkets, compared to the
increasingly competitive markets of their home based carriers. This partly explains relative stability of transport volumes and
financialresults of European major airports compared to the relatively volatile financial results of most European national airlines.
However,the liberalization of European aviation is likely to change this situation. Market access is open noamoraihity
carriersj.e. carriers with majority ownership andesttive control in the hands &U citizens. cket prices are free, governments
canonly intervene in case of dumping or excessive pricing. A community airline can choose its seat in any of the 15 member states.
Licensingprocedures are harmonized between member states. In the last few months community carriers have had unrestricted
route access within the EU. Most probably this development will be extended to countries insides@eiurope. Last year
the European Commission got the mandate to start negotiations with 10 other European countries. In the meantime the EC has
also started negotiations with the USA on so-called soft rights. In the meantime, open skies agreements have been concludec
between the USA and most of the EU member states to facilitate strategic alliances between airlines of the states involved. As
aresult of this on-going liberalization the model of the single 'national’ carrier using the national home base as its single hub for
thedesignated third, fourth and sixth freedom operations will stepwise disayfitsém the EU the concept of the national carrier
hasalready been replaced by that of the community caBtate ownership in more and more European carriers is reduced. On
the longer run mergers or even bankruptcy will further undermine the "single national carrier - single national hub” model in
Europe.In the meantime, strategic alliances between national carriers in Europe will already reduce the airlines’ loyalty to a single
airport. Profit maximization and accountability to share holders will supersede the loyalty of these newingiaéances, prob
ably looking for the opportunities of a multiple hub network to adequately cover the &hiapean market. As a consequence,
someEuropean airports might see a substantial decline in arriving, departimguasi@ér traffic, thus in revenues and financial
solvency,as well as in their connection to other intentinental and intra-Europedestinations. At the same time, other airports
mightrealize a significant increase in fiafas they will besought after by the profit maximizing airlines as their major gateway
hubs.Which will be the losing airports and which will be the winning ones? Can airports anticipate the actions of airlines-in deregu
lated markets and utilize policies which will improve their relative position? If so, what should be these anticipatory policies?
Thesequestions become the morgent, since an increasing number of major European airports will be privatized in the near
future. Although increasing airport congestion in Europe will also be reflected in a growing demand pressure for airport slots, this
is not a guarantee for a stable transport volume growth of individual airports. The more volatile the market is, the more vulnerable
privatizedairports become. Therefore, the main issue of this study is the analysis of the opportunities of major European airports
to become a central hub as a result of the network choices made by the new European airlines in a completely liberalized market.
In a previous study (Berechman and di¢, @996), we already explored the potential of Amsterdam Airfpohiphol of becoming
the major West-European hub, once European aviation markets are deregulated. A major hindrance of that study was the use of
a single hub-and-spoke network. For example that model could not analyze the vialififtgrehtcombinations of European
hubs within a multiple hub network of alternative airline alliances. Instiidy we have formulated the model of a multi-hub
networkwhere two Vést-European airportse used for intecontinental and intra-European travel to enable a more realistic anal
ysisof hub choice. Like the previous one also this multi-hub model is primarily used to assess the potential ability of Amsterdam
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Airport Schiphol for becoming a majdvest-European hub. Thus, in particulie policy tests focus on this airport in a double
hub network.

Author

Air Traffic; Air Transportation; Airline Operations; Airports; CivilVAation; Hubs; Policies; Economilenpact; Networks; Mar
ketReseach

11
CHEMISTRY AND MATERIALS

Includes chemistry and materials (general); composite materials; inorganic and physical chemistry; metallic materials; nonmetallic
materials; propellants and fuels; and materials processing.

19980004098lowa State Univof Science andechnology Dept. of Mechanical Engineeringmes, 1A USA
Modeling and Design Study Using HFC-236ea as an Alternative Refrigerant in@entrifugal Compressor Final Report
Jan. 1994 - Sep. 1995
Popovic,P, lowa State Univof Science andéchnologyUSA; Shapiro, H. N., lowa State Unif Science andéchnology USA,;
Apr. 1997; 176p; In English
Report No.(s): PB97-156129; ER00/13; No Copyright; #ail: CASI; A09, Hardcopy; A02, Microfiche

The Environmental Protection Agency (EPn cooperation with the Navy has been seeking a CEdtop-in placement.
Onealternative HFC refrigerant which appears to satisfy all physical and chemical characteristics for the Navy fleet was found
to be HFC-236ea refrigerant. The project represents a part of the investigation directed to evaluate thisalte@dtive refrig
erantas a possible drop-in replacement in Nekillers. The objective of the study was to conduct a thorough literature review
regarding centrifugal compressors and the, on the basis of the information gathered, build an accurate but simple compressol
modelutilizing the available compressor experimental data. Fyrheideveloped compressor modeluld be used to suggest
eventualdesign adjustments to enhance compressor performance with the alternative HFC-236ea refrigerant.
NTIS
Centrifugal Compessors; Refrigerants; Mathematical Models

19980004710NERAC, Inc, Tolland, CT USA
Aviation Fuel Additives: Latest citations from the Energy Science andé@chnology Database
May 1997; In English; Page count unavailable, Supersedes PB96-861505.
ReportNo.(s): PB97-860068; Copyrightalved; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)); US Sales
Only, Microfiche
The bibliography contains citations concerning research, development, and applications of additives in aviafibie fuels.
additivesconsist of the following types: antioxidants, icing inhibitors, corrosion inhibitors, lubricity additives, antimisting addi
tives,and additives for thermal and storage stabilitye applications of fuel additives in preventing depfasination and bacte
rial growth are also discussed.
NTIS
Bibliographies; Aicraft Fuels; Additives; Coosion Pevention; Antioxidants; Storage Stability

19980005537
Performance of pulverized-coal flames in a simulated combined cycle unit
Abbas,T., Imperial Coll. ofScience, &hnology and Medicine, UK; Charoensuk, J.; Coste,dekwood, FC.; Combustion
and Flame; October, 1997; ISSN 0010-2180; vol. Volume 111, no. no. 1-2, pp. 111-123; In English; Copyright; Avail: Issuing
Activity

Measurementhave been taken in a pulverized coal-fired furnace to evaluate the combustion characteristics of a combined
cycleunit - a coal-fired boiler coupled withgas/oil-fired turbine. Results are presented for two aerodynamically distinct labora
tory scale burners - the single annular orifice and the single central orifice (SAO and SCO) in a 0.5 MW furnace. The combined
cycleis simulated through the vitiation of combustion air delivered to the burners. Under unvitiated-air conditions, both laboratory
burners dier similar combustion performance in regérgarticle burnout. The SAO burneepresentative of wall-fired practice,
exhibitsmuch higher NO(sub x) emissions due to the almost immediate evolution of tkevslatiles in an oxygen-rich shear
zoneimmediately downstream of the burnks counterpart (SCO burner) gives less NO(sutiue) to a manipulation of the aero
dynamicswith the volatiles being liberated in the oxygen-lean internal recirculation zdresed-air conditions produced by
increasing the flue-gas recirculation, altered the burner’s performance. The NO(sub x) reduction in the faster mixing burner is
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substantialfrom 667 to 171 ppm, with some reduction seebumout. For the slower mixing burn&rith aerodynamics more
appropriatego staged combustion, low-NO(sub x) operation is observed with a reduction from 356 to 250 ppm. More importantly
the stability limits of this burner are increasingly restricted with air vitiation. A mathematical model of coal combustion was also
usedto predict the observed trends of flame stability and to establish a single criterion for flame stability on both the fast and slow
mixing burners operating under nonvitiated, as well as vitiatedeaiditions. Flame stability strongly depends on combustion
aerodynamics in the burnevhile, under vitiated-air conditions, the local concentration of oxygen becomes a dominant factor
For all the operating conditions simulated by the mathematiodkl, it was found that the appropriate criterion for defining a
stableflame is that the axial temperature profile reaches its peak value (more than 900 C) within a distance of approximately 10
burnerdiameters. This is the condition under which volatiles are well released from the coal and burnt in the heat-confined envi
ronmentto sustain a high temperature. The model overpredicts the stability limit; this inditiatéataon of the k-epsilon model

for flow with a high swirl numbeit is suggested that the slow mixing of fuel and oxidant associated with low-NO(sub x) burner
technologyin a combined cycle operation would prevent it from achieving its expected capabilities. The results of this study sug
gestthat a burner &éring less stratification of air and fuel would be more appropriate.

Author (EI)

Flame Stability; Grinding (Comminution); Coal; Combustion; Furnaces; Boilerspdgramics; Mathematical Models

19980005666Lehigh Univ, Dept. of Mechanical Engineering and MechanBmsthlehem, R USA
Corrosion and Fatigue of Aluminum Alloys: Chemistry, Micr o-Mechanics and Reliability Final Report 1 Jul. 1993 - 31
Mar. 1997
Wei, Robert B Lehigh Univ, USA; May 12, 1997; 35p; In English
Contract(s)/Grant(s): F49620-93-01-0426
ReportNo.(s): AD-A329634; AFOSR-TR-97-0434; No Copyrightjail: Issuing Activity (Defensedchnical Information Cen
ter (DTIC)), Microfiche

LehighUniversity undertook a multidisciplinary program of research to develop a basic mechanistic understanding of local
ized corrosion and corrosion fatigue crack nucleation and growth in aluminum a#legsn aircraft construction, and to begin
to formulate mechanistically based probability models for reliability assesshas#d on this understanding. The objectives of
theprogram are: (1) the development of basic understanding of the processes of localized corrosion and corrosion fatigue crack
nucleationand growth in high strength aluminum alloys used in airframe construction, (2) the formulation of kinetic models for
theseelemental processes, and (3) the integration of these models into probabilistic models that can provide guidance-in formulat
ing methodologies for service life prediction. Théoefincluded a studgf the feasibility for incorporating the mechanistically
based probability models into appropriate fatigue analysis codes (such as MODGRO). This final technical report summarizes
researcttompleted under this grant and reflects contributions froradh@anion program sponsored by the Aging Airplanes
Program of the Federal#ation Administration (RA) under Grant No. 92-G-0006.
DTIC
AluminumaAlloys; Corrosion; Aircraft Structues; Fatigue (Materials); High Stngth Alloys; University RPigram; Multidiscipli
nary Reseach; Crack Popagation; Metal Fatigue; Life (Durability); Service Life; Reliability

19980006070NASA Langley Research Centétampton, YA USA
The Characteristics of Fatigue Damage in the Fuselage Riveted Lap Splice Joint
Piascik,Robert S., NASA Langley Research Cent¢8A; Wllard, Scott A.,Lockheed Engineering and Sciences Co., USA;.Nov
1997;376p; In English
Contract(s)/Grant(s): FOP 538-02-10-01
Report No.(s): NASA/TP-97-206257; L-17637; NAS 1.60:206257; No Copyright; Avail: CASI; A17, Hardcopy; A03, Micro-
fiche

An extensive data base has been developed to form the physical basis for new analytical methodology to predict the onset
of widespread fatigue damage in the fuselage lap splice joint. The results of detailed destructive examinationsdaatgedn
to describe the physical nature of MSD in the lap splice joint. ne catalog includes a detailed description, e.g., crack initiation,
growth rates, size, location, and fracture morphology, of fatigue damage in the fuselage lap splice joint structure. Detailed
examinationsvere conducted on a lap splice joint panel removed from a full keskage test article after completing a 60,000
cyclepressure test. The panel contained a four bay region that exhibited visible outer skin cracks and regions of crack link-up along
the upper rivet row. Destructive examinations revealed undetected fatigue damage in the outer skin, inner skin, and tear strap
regions.Outer skin fatigue cracks were found to initiate by fretting damage along the faying surface. Thgremaehteng the
faying surface to a length equivalent to two to three skin thicknesses before penetrating the outboard surface of the outer skin.
Analysisof fracture surface marker bands produced during full scale testing revealed that all upper rivet row fatigue eracks con
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tainedin a dim bay region grow at similar rates; this important result suggests that fracture mechanics based methasisdcan be
to predict thegrowth of outer skin fatigue cracks in lap splice structure. Results are presented showiiegthefdf!SD and
out-of-plane pressure loads on outer skin crack link-up.

Author

Data Bases; Fatigue (Materials); Riveted Joints; Fuselages; Damage; Full Sesis; Tap Joints; Fracter Mechanics; Cracks

19980006269Army Research LapWeapons and Materials Research Directoraberdeen Proving Ground, MD USA
A Ballistic Compressor-Based Setup for the Visualization of Liquid Propellant Jet Combustion Above 100 MP&inal
Report,Oct. 1995 - Sep. 1996
Birk, Avi, Army Research Lab., USA; Kookdbouglas E., Army Research Lab., USA; Sep. 1997; 44p; In English
Contract(s)/Grant(s): DA Proj. 1L.1-622618-AH-37
Report No.(s): AD-A329856; ARL-TR-1490; No Copyrightyall: CASI; A03, Hardcopy; A01, Microfiche

This report describes the components and operation of an experimental setup for the visualiigtimhpsbpellant (LP)
jet combustion at pressures above 100 MPa. The apparatus consists of an in-line ballistic compressor and. O énfedhistic
compressothased on a modified 76-mm gun, provides high pressure (55 MPa) clear hot gagetagtiigon. A piston (projec
tile) is fired toward a test chambleeyond the barred’end, and its rebound is arrested in a transition section between the test cham
berand the barrel. The LP jetinjected once the piston is restrained, and combustion of the jet further elevates the pressure. At
apreset pressure, a disk in the piston ruptures, and the combustion gas vents sonically into the barrel. If a monopropellant is used
thejet injection combustion process then resembles liquid rocket combustion, but at very high pressures (140 M&&)ttThis
discusseshe ballistics of the compression and compares experimental results to those predicted by a numerical model-of the appa
ratus.Experimentallya pressure of 7BPa was achieved upon a 12.5 volumetric compression fact or by firing a 10-kg piston
into 1.04MPa aon, using a chge of 75g of small grain M1 propellant.
DTIC
Argon; Ballistics; Combustion; Compssors; Gas Jets; High ssue; High emperatue Gases; Injectors; Liquid Rocketd?r
pellants;Mathematical Models

12
ENGINEERING

Includes engineering (general); communications and radar, electronics and electrical engineering; fluid mechanics and heat transfer;
instrumentation and photography, lasers and masers; mechanical engineering; quality assurance and reliability; and structural
mechanics.

19980003938Purdue Uniy Aerospace Sciences Lalivest Lafayette, IN USA
Laminar-Turbulent Transition in High-Speed Compiessible Boundary Layers withCurvatur e: Non-Zero Angle of Attack
Experiments Final Report 1 Jul. 1994 - 30 Jun. 1997
SchneiderSteven P Purdue Uniy USA; Collicott, Steven H., Purdue UniWSA; Aug. 15, 1997; 7p; In English
Contract(s)/Grant(s): F49620-94-1-0067; F49620-94-1-0326; F49620-97-1-0037
Report No.(s): AD-A329733; AFOSR-TR-97-0399; No Copyrightaifs CASI; A02, Hardcopy; A01, Microfiche

This grant supported the work of two additional graduate students in the area of high speed boundary layer transition. The
non-zeroangle of attack measurements were delayed, to reduce the risk of damaging the model, currently in use at zero angle of
attack(AOA). Instead, a high sensitivity laserfdifential interferometer is being developed, for non-intrusive high bandwidth
measurements of instability wavesokl/ towards the lgrer windtunnel discussed in the proposal was also advanced, through
measurementsf the efect of elevated driver tube temperatures on the extent of quietAlpparatus for placement of the elliptic
coneat a 3-degree AOA has been designed; these measuremieatenmence on completion of the zero AOA measurements,
latein 1997.
DTIC
Boundary Layer fnsition; Angle of Attack; Supersonidif Tunnels; Laser Interfemetry

19980004126Dayton Univ Research Instintegrated Methods Material Characterization Grédid USA

An Advanced Test System for theCharacterization of Aerospace Materials in Sever Service Envionments Final Report
1 Aug. 1995 - 31 Jan. 1997

Schehl, Norman D., Dayton UniResearch Inst., USA; Aug. 1997; 24p; In English

Contract(s)/Grant(s): F49620-95-1-0498
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Report No.(s): AD-A329824; AFOSR-TR-97-0344; No Copyrightaifs CASI; A03, Hardcopy; A01, Microfiche

A unique, advanced test system for the characterization of materials was designed and assembled. The test system is capab
of simulating the mechanical, thermal, vacuum and variable atmospheric environments that high performance aerospace materials
aresubjected to during service. Details of the design, optimization, and performance testing of this system are described.
DTIC
Aircraft Engines; Performancee$ts; Design Analysis; Nondestructivesis

19980004140NERAC, Inc, Tolland, CT USA
Structural Mechanics Software: Latest citations from the NTIS Bibliographic Database
Jun. 1996; In English; Page count available, Supersedes PB95-865499.
Report No.(s): PB96-871082; Copyrighti¥ed; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche
The bibliography contains citations concerning the architecture and assessment of software systems for use in the study of
structural mechanics. Topics include structural dynamics, finite element analysis, concurrent and parallel computation, design
space&nd rules, and flexible and portable softwsystems. References cover automatic structural design and analytical eertifica
tion of aircraft structures.
NTIS
Bibliographies; Aircraft Structures; Dynamic Structural Analysis; Finite Element Method; Structural Analysis; Structural
Design;Computer Pograms

19980004235
Proceedings of the 1997 IEEE International Symposium on Assembly anddk Planning, ISATP’97
Proceedingsf the IEEE International Symposium on Assembly aaskTPlanning; 1997; 293p; In English; Plannii8ATP’97,
Aug. 7-9, 1997, Marina del RaZA, USA; Copyright; Aail: Issuing Activity

The proceedings contains 48 papers from the 1997 IEEE International SymposiAssernbly and dsk Planning (ISAP
'97). Topics discussed include: motion planning; robotic manipulators; collision avoidance; precedence graphs; task planning;
robotteaching; grasping/manipulation; toleranassembly lines; design for assembly ApFscheduling; microassembly; prod
uct models; sensors; sequential planning; and microrobots.
El
ApproachContol; Computerized Simulation; AssemblirRpbotics; Tajectory Planning; Collision »oidance; Computer Br
gramming;Robots; Machine Learning

19980004708NERAC, Inc, Tolland, CT USA
Air craft Antennas. (Latest citations fom the NTIS Bibliographic Database)
May 1997; In English; Page count unavailable. Supersedes PB9653621
Report No.(s): PB97-860217; Copyrighti¥ed; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche
The bibliography contains citations concerning the design and applications of aircraft communication, navigation, and exper
imental antennas.opics include radiation pattern calculations and measurements, antenna couplings, jamming problems, confor
mal arrays, microstrip antennas, and phased array aircraft antennas.
NTIS
Bibliographies;Antenna Arrays; Agraft Antennas; Phased Arrays; Mastrip Antennas; Antenna Radiation PatterAsitenna
Couplers;Aircraft Communication

19980004733Southwest Research Indtlechanical and Fluids Engineering Di8an Antonio, TX USA
Compressor Diagnostics Softwae: Development, €st, and Evaluation Final Report Dec. 1986 - Dec. 1995
Smalley, A. J., Southwest Research Inst., USA; Dec. 1995; 450p; In English; Sponsored in part by Pipeline and Compressor
ResearclCouncil.
ReportNo.(s): PB96-146527; SWRI-04-506246 Copyright Waived; Avail: Issuing Activity (Natl Bchnical Information Ser
vice (NTIS)), Microfiche

This report describes development, test, and evaluation by industrial users of a software package to assist performance analy
sis andfault diagnosis for reciprocating compressors. The software compares measured variation of cylinder pressure-against pre
dictionsof a model, and respontts discrepancies by adjusting model parameters (including fault magnitudes) until predictions
matchthe measurements. The result is a performance analysis including a quantitative diagnosis of inferred faults.-The perfor
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manceinformation includes a flonpower effective clearance, temperature rise, and various derived quantities. The software can
analyzea single cylinder end or a complete multi-cylinder compressor

NTIS

Applications Pograms (Computers); Reliability Analysis; BrrAnalysis; Recigrcation; Compessors; Diagnosis

19980004787NERAC, Inc, Tolland, CT USA
Infrar ed Cameras. (Latest citations fom the INSPEC Database)
May 1997; In English; Page count unavailable. Supersedes PB96-862693.
Report No.(s): PB97-860365; Copyrightived; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche
The bibliography contains citations concerning applications of infrared cameras. Uses in telescoping, caloréastnie
ments,deformation studies, thermal-wave phenomenatamgerature measurements are described. Also referenced is use to
imagethe heating dééct of radio frequency applicators. The application in accelerated environmental stress screening and reliabil
ity growth testing of the B-52 infrared camera is also considered.
NTIS
B-52 Aircraft; Bibliographies; Infraed Radiation; Radio Feguencies; Calorimetersgmperatue Effects

19980004886
EGT Cyclone: New but familiar
Barker,Thomas; Trbomachinery International; July-August, 1997; ISSN 0149-44dl738, no. 4. pp. 14-15; In English; Caepy
right; Avail: Issuing Activity

European Gasurbines’ new 13.4-MW Cyclone, introduced to the world at the ASMibd Expo '97 has evolved from
thecompanys familiar industrial gas turbines. It has a two-shaft unit with hot-end drive, as opposed to the single-shaft/cold-end
drive Tempest, many design features are identical to those of the Tempest. Evolution from the earlier Tornado and Typhoon is
also obvious. The intent is to have an engine built from mature and proven technologies, with high reliability, availability and
maintainability. The Cyclone will be available fdroth electric power and mechanical drive, with introductory ratings as 13.40
MW and 18,000 shp. EGT engineers have calculated simple cficlerafy at 35 + %, and cogeneratiofia@éncy at 81 + %.
El
GasTurbines; Mechanical Drives; Comgsgsors; Combustion

19980005056
Choosing servomotor brakes
Mendolia,John,API Deltran Inc., USA; Powerransmission Design; August, 1997; ISSN 0032-6070; vol. 39, no. 8, pp. 51-54;
In English; Copyright; &ail: Issuing Activity

Servomotoibrakes are used mainly in vertical-axis applications to statically hold the load in the absence.df miverke
is a spring-applied, power-offtype, with a static torque 50% higher than required to hold the load. These brakes are used for
dynamicbraking, either as an assist to the matsually takingover just prior to stopping, or in engency stop situationsoT
selecta brake for desired performance and life, the following factors must be considered: rierpkineg mode; type of available
power;type of brake; ambient temperature extrerbeske operation; maximum speed and direction of rotation; system drag or
friction torque and inertia; allowable deceleration time; and cycle-to-cycle stopping tolerance.
El
Brakes (For Aresting Motion); Servomotors; Braking; Electric Potential; Rotoréndhg

19980005362NERAC, Inc, Tolland, CT USA
Velocity Measurement: Laser Applications (Latest citations from the US Patent Bibliographic File with Exemplary
Claims)
May 1996; In English; Page count unavailable
Report No.(s): PB96-870076; Copyrighti¥ed; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche
The bibliography contains citations of selected patents concerning the use of lasers in the velocity measurement of fluids and
solid objects. Specific devices and application methods, and noise reduction techniques in laser Doppler velocimeter systems are
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discussedApplications are described, including the measurement of air speed, blopth8awtation and vibration of mechani
cal components, and particulate matter in fluids.

NTIS

Bibliographies; ¢locity Measuement; Laser Applications; Noise Reduction; Blood Flolvrafion; Airspeed

19980005530
Development of a high-efficiency flywheel UPS using a 3-arm inverter/converter
Andoh, Itaru, Nagaoka Univ. of Technology, Japan; Moriyama, Akira; Takahashi, Isao; Ronbunshi); July 15, 1997; ISSN
0424-7760yol. Volume 120, no. no. 1, pp. 77-84; In English; Copyrigh&iA Issuing Activity

A single-phase high-gfiency flywheel (FW) uninterruptible power supply (UPS) with a rating k¥\band 200 V1 min
is described. The UPS has following characteristics: (1) batteryless system, which makes it maintenance free and results in long
life (about three times that of a battery UPS). (2) Simple power conversion circuit of 3 arm configuration which can realize high
efficiencyand small size. The new flywheel unit, rotating at 1500 rpm, is vacuumized to eliminate windage losses by means of
azirconium getter pump. The flywheel rotor is made contact-free by a pivot bearing in high-speed states so as to assure long life.
Chargingor dischaging of the mechanical engr of the FW is achieved by simply controlling the instantaneous slip frequency
of the induction machine. The power conversion circuit consists of a three-arm bridge which has a common arm of the inverter
andconverter bridges. All control of the UPS is realized by simple programs in a single-chip floating point DSP
Author (EI)
Electric Power Supplies; Inverters; Rotors; Electric CofitFrequency Contd; Synchonism
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GEOSCIENCES

Includes geosciences (general),; earth resources and remote sensing; energy production and conversion; environment pollution; geo-
physics, meteorology and climatology,; and oceanography.

19980003907Metrica, Inc, San Antonio, TX USA
The Use of Weather Information in Aeronautical Decision-Making: 2 Final Report
Driskill, Walter E., Metrica, Inc., USA; Wissmuller Johnny J., Metrica, Inc., USA; Quebe, John C., Metrica, Inc., USA; Hand,
Darryl K., Metrica, Inc., USA; HunteDavid R., Federal iation Administration, USA; Nav1997; 62p; In English
Report No.(s): DOT/IRA/AM-97/23; No Copyright; Arail: CASI; A04, Hardcopy; A01, Microfiche

An investigation was conducted of the values, or worth functions, pilots attribute to weather and terrain variables in making
decisionsabout flight in a single-engine aircraft under visual flight ruldss study replicated earlier exploratory research (Dris
kill, Weissmuller, Quebe, Hand, Dittmar, and Hunter, 1997) that used data from a single geographic area. The present study
obtaineddata from pilots in six geographic regions of the USA. The results of this study confirm the three tentative hypotheses
suggested by the data from the initial study: (1) Cognitive processes that pilots utilize in making aeronautical decisions can be
modeledusing regression methods; (2) The values pilots associate with varying levels of ceiling, ysitalipyecipitation are
afunction of the terrain over which the flight is made; and (3) While valués difnong pilots, specific policies can be found
to describe how they assign weights in making decisions about beginning or continuing a flight. Geiletallyse a compensa
tory decisionstrategy combining the weather variables in making judgments about flight by compensating for poor conditions
in one variable with better conditions in other variables. Howewefer some circumstances, pilots also tend to employ a worst-
factor strategy; that is, pilots appear to have personal standards for either ceiling, visibility, or precipitation, below which they
becomereluctant to make a flight.
Author
Pilot Support Systems; Decision Making;daft Safety; \Sual Flight Rules; Cognition; Judgments

19980004556South Dakota School of Mines anechnology Inst. of Atmospheric ScienceRapid City SD USA
Effects of Subsonic Aircraft on Aerosols andCloudiness in the Upper Toposphere and Lower Stratosphee Final Report
1 Sep. 1994 - 1 Sep. 1997
Detwiler, Andrew G., South Dakota School of Mines amedfinology USA; 1997; 6p; In English
Contract(s)/Grant(s): NAG5-211
Report No.(s): NASA/CR-97-206342; NAS 1.26:206342; No Copyrigh&ilACASI; A02, Hardcopy; AO1, Microfiche
Thiswork was accomplished primarily by Allison G o#hiak, a graduate research assistant who has completed the Master
of Science in Meteorology program at the South Dakota School of MineseahddlogyMs. Wozniak was guided and assisted
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in her work by L. R. Johnson and the principal investigdtealuable guidance was supplied by Dames Holdeman, NASA

Lewis, the manager of the Global Atmospheric Sampling Program (GASFRrBgory Nastrom, St. Cloud (Minnesota) State
University,who has used the GASP data set to provide unique views of the distribution of ozone, clouds, and atmospheric waves
andturbulence, in the upper troposphere/lower stratosphere region, was also extremely helpfulDEimeity DeshlerUniver

sity of Wyoming, supplied observations from the universitypper atmospheric monitoring program for comparison to GASP

data.

Derived from text

Aerosols; Subsonic Adraft; Upper Atmospher; Troposphee; Stratosphes; Envionmental Monitoring; Air Sampling; Cloud

Cover

19980004581National Renewable Ergyr Lab, Golden, CO USA
Design and experimental esults for the S809 airfoil
Somers, D. M., Airfoils, Inc., USA; Jan. 1997; 104p; In English
Contract(s)/Grant(s): DE-AC36-83CH-10093
ReportNo.(s): NREL/SR-440-6918; DE97-000206; No Copyrightaifs Issuing Activity (Natl Bchnical Information Service
(NTIS)), Microfiche

A 21-percent-thick, lamindtow airfoil, the S809, for horizontal-axis wind-turbine applications, has been designed and ana
lyzed theoretically and verified experimentally in the low-turbulence wind tunnel of the Delft University of Technology Low
Speed_aboratory The Netherlands. The two primary objectives of restrained maximum lift, insensitive to roughness, and low
profile drag have been achieved. Tdidoil also exhibits a docile stall. Comparisons of the theoretical and experimental results
showgood agreement. Comparisons with other airfoils illustrate the restrained maximum fifieoeés well as the lower pro
file-drag coeficients, thus confirming the achievement of the primary objectives.
DOE
Aerodynamic Coefficients; Aedynamic Drag; Airfoils; Laminar Flow; Surface Roughness; Lift

19980004593National Renewable Ergyr Lab, Golden, CO USA
Design and experimental esults for the S805 airfoil
Somers, D. M., Airfoils, Inc., USA; Jan. 1997; 97p; In English
Contract(s)/Grant(s): DE-AC36-83CH-10093
ReportNo.(s): NREL/SR-440-6917; DE97-000105; No Copyrightais Issuing Activity (Natl Bchnical Information Service
(NTIS)), Microfiche

An airfoil for horizontal-axis wind-turbine applications, the S805, has been designed and analyzed theoretically and verified
experimentallyin the low-turbulence wind tunnel of the Delft University echnology Low Speed Laboratoijhe Netherlands.
Thetwo primary objectives of restrained maximum lift, insensitive to roughnesspwmitofile drag have been achieved. The
airfoil also exhibits a docile stall. Comparisons of the theoretical and experimental results show good agreement. Comparisons
with other airfoils illustrate the restrained maximum lift dméEnt as well as the lower profile-drageficients, thus confirming
theachievement of the primary objectives.
DOE
Aerodynamic Coefficients; Aedynamic Drag; Wid Turbines

19980005367Washington Uniy Grant and Contract Servigeseattle, K USA
Instrumentation of a New Aircraft for Atmospheric Research by the Cloud and Aepsol Reseach Group, University of
Washington Final Report 27 Mar. 1996 - 16 Mar1997
Hobbs, Peter Y Washington Uniy USA; Sep. 09, 1997; 2p; In English
Contract(s)/Grant(s): NO0014-95-C-031
Report No.(s): AD-A329932; No CopyrightyAil: CASI; A01, Hardcopy; A01, Microfiche

For over 20 years, the UW has operated one of the premier flight facilities in the world for atmospheric research. In 1995,
ONR offered to help the UW modernize its facility by obtaining (through the federal excess property ayS¥B80 aircraft
for use by UW and providing the UW with financial help to instrument the aircraft for research purposes. In early 1995, the aircraft
wasexcessed bthe Federal ¥ation Administration and, at the request of the ifuired by ONR. Both ONR and the UW
expectedhat the aircraft would be available for UsMise by early 1996. Howey@NR did not grant UW permission to either
instrumentor use the aircraft. ONR later excessed the aircraft; General Services Administration assigned the aircraft to the State
of Washington for use by the UniversityW took possession of the aircraft on 16 March 1997, thus releasing ONR from responsi
bility for it. Under the contract, the UML) planned for installation and integration of research equipmerkef2the C¥580
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in nearly ferry-ready condition; (3) arranged for parking, tie-down, and monitoring of it in Oklahoma City; (4) participlaged in
transferof the aircraft to the UWOnN 25 March 1997 (after the ONR contract expired), the UW flew the aircraft to Seattle.
DTIC

Researh Aircraft; Atmospheric Effects; Reselarand Development
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LIFE SCIENCES

Includes life sciences (general); aerospace medicine; behavioral sciences; man/system technology and life support; and space biology.

19980003891Armstrong Lah.Neuropsychiatry BrangtBrooks AFB, TX USA
Closed Head Injury and the Military Aviator: Assessing Cognitive Dysfunction and SeizerRisk
Drew, William E., Armstrong Lab., USA; Patterson, John C., Armstrong Lab., USA; N87; 4p; In English; Also announced
as19980003879; Copyright &lived; Avail: CASI; A01, Hardcopy; A03, Microfiche

Overthe last several years, two concerns have become evident with respect to the aeromedical disposition of aviators follow
ing closed head injuries. The first problem is that aviators, even with mild closed head injuries, often have subtle cognitive impair
ment. This impairment is often not apparent on clinical examination or cursory mental health evaluation such as the Folstein
Mini-Mental State Examination. The second problierthe risk of post-traumatlc seizures primarily in aviators with moderate
or severe closed head injuriénth of these conditions clearly are problematic for the flying population in terms of information
processingnd sudden incapacitatiofss task saturation poses a problem for individuals with the highest levels of cognitive func
tioning and psychomotor skills, i.e., §p Guns”, anyognitive impairment, to include cognitive slowing, poses a risk for flying
safety.Clearly sudden incapacitation, such as those resulting from post-traumatic seizure are incompafiylagvthfety as
well. An important aspect of closed head injury in occupational and aerospace medicine is the classification. Based on-this classifi
cation,a research program has been developed to further study head injury as it relates to aeromedical disposition.
Author
Aircraft Pilots; Head (Anatomy); Physiological Effects; Risk; Cognition; Crash Injuries; Damage AssessmengsSeizur

19980003894Army Aeromedical Research Latircrew Protection Diy Fort RuckerAL USA
Head Injury Risk in US Army Rotary-W ing Mishaps: Changes Since 1980
ShannonSamuel G., Army Aeromedical Research Lab., USIano, John PArmy Aeromedical Research Lab., USA; Licina,
Joseph R., Army Aeromedical Research Lab., USA; Nov. 1997; 10p; In English; Also announced as 19980003879; Copyright
Waived;Avail: CASI; A02, Hardcopy; A03, Microfiche

Overthe past several decades, data have been collected on U.S. Army aircraft deshapgsthe environment within an
aircraftduring a mishap, injuries dafed by the occupants, and the cause (or causes) of the mishap, if known. An analysis of these
dataindicates 60% of theccupants are injured, one-third fatalfithe mishap concludes with the aircraft impacting the ground.
More significantly despite improvements in helicopter desigstraint systems, and personal protective equipment, 68% of all
fatalities had at least one fatal injury to the head. After adjusting fereliices in mishaps, includitige aircraft series, and the
occupant’sstation within theircraft, the authors concluded that an occupanjry risk in a helicopter mishap had decreased
significantly between 1980-84 and 1990-94. One factor in this was a decline in the risk of heawmgirygeclined by 50%.
Injury risks to the face and brain, critical anatomical regions of the head, also showed a significant decline. Risks of injury to the
neck,torso, and upper extremities were not significantljedéint between the two time intervals. Although the authors could not
identify causative factors with clear implications for preventive strategies, the proportion, @rasiwvorthy helicopters in the
U.S.Army fleet have risen steadily since 1980 and a new’#yteeimet with improved impagtotection, the SPH-4B, was fielded
by the U.S. Army in the 1998!
Author
Aircraft Accidents; Risk; Crashes; Helicopters; Crash Injuries

19980003900BTS Consulting EngineersVindsor Ontario Canada
Addressing Font Row HIC Requirements in Commecial Airplanes
McCarthy,J. R., BTS Consulting Engineers, Canada§, K. H., Vyne State UniyUSA; Shanahan, M...;TBTS Consulting
EngineersCanadakKing, A. I., Wayne State UniyUSA; Nov 1997; 6p; In English; Also announced as 19980003879; Copyright
Waived;Avail: CASI; A02, Hardcopy; A03, Microfiche

Changes to the FederaViation Administration(FAA) regulation regarding occupant crash protection in commercial air-
planeshas created new design considerations for each occupant position. In pagtriessing front row seating positions to
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meet the head injury criteria can be a challenging design assignment involving numerous considerations. Various design
approachefo meet this requirement are discussed. Particular attention is gitrenddiculating seat pan approach. Results of
prototypetesting are presented with recommendations regarding further development.

Author

Commecial Aircraft; Head (Anatomy); Ritection; Impact Resistance; Seats; Dynaneist3

15
MATHEMATICAL AND COMPUTER SCIENCES

Includes mathematical and computer sciences (general);, computer operations and hardware; computer programming and software;
computer systems; cybernetics; numerical analysis, statistics and probability; systems analysis; and theoretical mathematics.

19980003934Technische Uniy Delft, Netherlands
Simulation Host Software Requirements Document
vanGool, P. C. A., @chnische Uniy Netherlands; Jan. 1996; 32p; In English
Report No.(s): PB97-206098; No Copyrighyall: CASI; A03, Hardcopy; A01, Microfiche

Thedocument describes the requirements placed upon the simulator host computer the fsiragation software is cen
cerned. In the SIMONA Research Simulator Software Requirements Document, the simulator host computer is described as the
devicewhich executes the simulation softwared controls the connection and communication to the simulation subsystems. The
documenwill mainly focus on the computerfunction as simulation host and not on its function as filesdrvére document,
amore elaborate and precise description of entity and environment requirements will be given.
NTIS
Flight Simulators; Distributed Interactive Simulation

19980004906General Accounting @te, Washington, DC USA
Testimony Before the Subcommittee on #ation, Committee on Transportation and Infrastructur e, House of Repesenta-
tives. National Airspace System: Observations on the We Area Augmentation System
Oct. 1997; 22p; In English
Report No.(s): AD-A330131; GAO/RCED-98-12; No Copyright; viail: CASI; A03, Hardcopy; A01, Microfiche

In the 1980s, &A began considering how a satellite based navigation system could eventually reptrogildebased sys
temthat had long provided navigation guidance to aviation. In August 1995, after years of study and res&amhir&cted
with Wilcox Electric to develop WAS. However because of concerns about the contr&siperformance,AA terminated the
contractin April 1996. In May 1996, the agency entered into an interim contract with Hughes Aircraft. The interim contract with
Hughes was subsequently expanded and became final in October 1996. Under the terms of the WAAS development contract,
Hugheswill deliver an initial operational capability (Phas®VAAS) to FAA by April 1, 1999. The original date written into the
Wilcox contract was December 1997. PhaseAA® will be able to support the navigation of aircraft throughout the continental
USA for all phases of flight through Category | precision approaches. Hovikedthase 1 system will not havefigignt redun
dancy to continue operations in the event of equipment failures and will have to be backed up by FAAS current ground based
systemFAA expects to conclude the operational testing of PhasAASANN June 1999 and to commission the system by July
15,1999. to make WAS capable of serving as a sole means navigation system throughout theAAS#lafs to expand the
systemin Pha ses 2 and 3 of the contract. The Phase 3, or ful\S/is scheduled to be delivered by October 2001 and commis
sionedin early 2002.
DTIC
Congessional Reports; Hughes &iaft; National Airspace System; Navigation; Satellite Navigation Systems

19980004973

Recovering deterministic behavior flom experimental time series in mixing eactor

Letellier,C., LESP/UMR CNRS, France; Le Sceller, Gouesbet, G.; Lusseyran; kemoun, A.; IzrarB.; AIChE Journal; Sep

tember,1997; ISSN 0001-1541; vololume 43, no. no. 9, pp. 2194-2202; In English; CopyrighgilAlssuing Activity
Thevelocity field in a standard mixing reactwith a Rushton impeller is analyzed by using techniques from the theory of

nonlineardynamical systems. It is shown that the dynamical behavior contains a quasi-periodiowitbtthree frequencies,

f(subp), the frequency associated with the rotation of blades, f(sub p)/6, and a third frequebyirig on an evaluation of the

correlationdimension equal to 3.9, the phase space is likely to be at leaslkifioeinsional. Moreoveaset of four ordinary diér-
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entialequations is indeed automatically obtained by using a global vector field reconstruction teaumifiueing the existence
of a 4-D-deterministic behavior contributing to the dynamics of the system.

Author (EI)

Time Series Analysis; Nonlinear Systems; Resonatguencies; Rotation; Rotors

19980005137Air Force Inst. of €ch, Wright-Patterson AFB, OH USA

Rethinking Strategic Brigade Airdrop

Beaubien, Seth, Air Force Inst. ofdh., USA; Apr1997; 72p; In English

Report No.(s): AD-A330287; AFIT/GMO/LAC/97Y; No Copyright; Aail: CASI; A04, Hardcopy; A01, Microfiche
StrategicBrigade A irdrop has been an American force employment method for over fifty years. This paper looKks at SBA

viability, now and in the future. A history of SBA analyzes the tragedies and triumphs of SBA over the years. Specifically noted

arecommon threads through history that continue fiecefSBA todayProblems withirSBA as varied as doctrine, safetquip

ment,personnel and acquisition politics signal the need for change. Three alternatives are provided to the present plan to airdrop

a brigade size force from C-1 41, C-5 and C-17 aircraft. The first alternative is a response to changing warfighting doctrine and

the political realities of battlefield casualties. It involves the shifting from an airdropaoland method of troop deployment.

The second alternative f&frs a less expensive aircraft for the personnel portion of the airdrop misgimvides more mass on

theDZ in less time. The last alternative uses a brand new aitordéiploy troops in a swarm of aircraft landing like helicopters

on the DZ. Multiple corridors and many aircraft are used to increase flexibility while decreasing vulnerability over the DZ. This

paperrethinks SBA from an 'outside the box’ perspective. Its intention is to show weaknesses and vulnerabilities of the present

SBA plan, at the same timefefing thoughtful solutions to the problem of deploying Army troops from the fort to the DZ.

DTIC

Air Drop Operations; Aieraft Landing; Deployment; Flying Personnel; Helicopters; Personnel; Safety

19980005339Technische Uniy Faculty of Aerospace Engineerjrigelft, Netherlands
Frequency Domain Identification of Multivariable State Space Models. Analysis Bcedures and Use's Guide
Sridhar,J. K., Technische Uniy Netherlands; SoijeM., Technische Uniy Netherlands; Breeman, J. Hechnische Uniy Neth
erlands;Mulder, J. A., Technische Uniy Netherlands; Dec. 1996; 240p; In English
ReportNo.(s): PB97-191787; MEMO-727; No Copyrightya: Issuing Activity (Natl Bchnicallnformation Service (NTIS)),
Microfiche

Themain object of this study is the development and improvement of multiple input/multiple output algorithms for system
identificationin the frequency domain and the application to rotorcraft flight-data. In addition, these algorithms are to-be imple
mentedin personal computdrased software, using MAAB 4.2 for Windows. to validate the algorithms and the software, an
eighth order rigid body model for fully coupled rigid body dynamics of the BO-105 is identified and compared to the results
obtainedby the members of AGARD working group 18.
NTIS
Algorithms; Rotary \ivig Aircraft; BO-105 Helicopter; Computer Bgrams; System Identification

16
PHYSICS

Includes physics (general); acoustics, atomic and molecular physics, nuclear and high-energy; optics, plasma physics; solid-state phys-
ics; and thermodynamics and statistical physics.

19980003991INERAC, Inc, Tolland, CT USA
Noise Control for Air craft. (Latest citations from the INSPEC Database)
Nov. 1996; In English; Page count unavailable. Supersedes PB96-857636.
Report No.(s): PB97-851877; Copyrightided; Avail: Issuing Activity (Natl Bchnical Information Service (NTIS)), Micro
fiche
Thebibliography contains citations concerning the techniques for studying and predicting aircraftomiseintiude noise
controltechniques, including landing trajectories, noise impact, and other sources of noise pollution. Community response to air
craftnoise is considered.
NTIS
Bibliographies; Aicraft Noise; Noise Reduction
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19980004154Army Aviation Systems Commandoint Research Programfioé, Hampton, YA USA
Full-Potential Modeling of Blade-Vortex Interactions
Jones, Henry E., Armywation Systems Command, USA; Dec. 1997; 92p; In English
Contract(s)/Grant(s): FOP 505-63-36-03; DA Proj. A-5226
ReportNo.(s): NASA-TP-3651; L-17594; NAS 1.60:365If@OM-TR-97-A-005; No Copyright; ¥ail: CASI; A05, Hardcopy;
A01, Microfiche

A study of the full-potential modeling of a blade-vortex interaction was made. A primary goal of this study was to investigate
the effectiveness of the various methods of modeling the vortex. The model problem restricts the interaction to that of an infinite
wing with an infinite line vortex moving parallel to its leading edge. This problem provides a convenient testing ground for the
variousmethods of modeling the vortex whiletaining the essential physics of the full three-dimensional interaction. A full-po
tential algorithm specifically tailored to solve the blade-vontaraction(BVI) was developed to solve this problem. The basic
algorithmwas modified to include thefett of a vortex passing netlre airfoil. Four diferent methods of modeling the vortex
wereused: (1xhe angle-of-attack method, (2) the lifting-surface method, (3) the branch-cut method, and (4) the split-potential
method A side-by-side comparison tfie four models was conducted. These comparisons included comparing generated velocity
fields, a subcritical interaction, and a critical interaction. The subcritical and critical interactions are compared with experimen
tally generated results. The split-potential model was used to make a survey of some of the more critical parametfestwhich
the BVI.
Author
Blade-\ortex Interaction; Unsteady Flowjdnsonic Flow; Models; Aedynamics; Computational Grids; Rotarynys

19980006073NASA Lewis Research Cente&leveland, OH USA
Comparison of the Aeoacoustics of Wo Small-Scale Supersonic Inletd=inal Report
Ng, Wing, NASA Lewis Research Cent&iSA; Sep. 1996; 135p; In English
Contract(s)/Grant(s): NAG3-1539
Report No.(s): NASA/CR-96-206507; NAS 1.26:206507; No Copyrigh&ilACASI; A07, Hardcopy; A02, Microfiche

An aerodynamic and acoustic investigation was performed on two small-scale supersonic inlets to determine which inlet
would be more suitable for a Higbpeed Civil Tansport (HSCT) aircraft during approach and takitight conditions. The com
parisonwas made between an axisymmetric supersonic P inlet and a bifurcated two-dimensional supersonic inlet. The 1/14 scale
modelsupersonic inlets were used in conjunction with a 4.1 in (10.4 cm) turbofan engine sirutegibmouth was utilized on
each inlet to eliminate lip separation commonly associated with airplane engine inlets that are tested under static conditions.
Steady state measurements of the aerodynamic flowfield and acoustic farfield were made irevedeat® the aeroacoustic
performancef the inlets. The aerodynamic results show the total pressure recovery of the two inlets to be nearly 9@éftical,
atthe approach condition and 98% at the takeofdition. At the approach fan speed (60% design speed), there was no apprecia
ble difference in the acoustic performance of either inlet over the entire 0 d&g ded farfield measuremesector The inlet
flow field results at the takefan speed (88% design speed), show the average inlet throat Mach number for the P inlet (Mach
0.52) to be approximately 2 times that of the 2D inlet (Mach 0.26). The difference in the throat Mach number is a result of the
smallerthroughflow area of the P inlet. This reduced area resultedsftachoking’ of the P inlet which lowerede tone and
overallsound pressure levels of the simulatothie forward sector by an average of 9 dB and 3 dB, respectnadyn compared
to the 2D inlet.
Author
AeroacousticsSupersonic Inlets; Engine Inlets; &iaft Engines; Flow Distribution; Flow Measeiment; Mach Number; Inlet
Flow
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SOCIAL SCIENCES

Includes social sciences (general);, administration and management; documentation and information science, economics and cost
analysis, law, political science, and space policy, and urban technology and transportation.

19980004503Air Force Inst. of €ch, Wright-Patterson AFB, OH USA

Comparison of Effects of Change fom 8 to 12 Hour Shifts on Air Force Aircraft Maintenance Workers
Overland, Daniel W Air Force Inst. of &ch., USA; Sep. 1997; 55p; In English

Report No.(s): AD-A329844; No Copyrightyail: CASI; A04, Hardcopy; A01, Microfiche
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This study examined thefetts of converting from a@ hour shift system to a 12 hour system on aircraft maintenance person
nel. The squadrohad converted its 24 hour operations from an 8 hour shift schedule to a 12 hour shift schedule in stages, changing
onegroup first and then anothex smaller third group of workers remained on 8 hour shifts. Individufgrdiices in job related
outcomesand situational constraints were measured for all three groups. Results showed that chan@ing Idhour shifts
affectedworker well being and morale, as indicated by an increase in hospital visits after the switch to 12 hour shifts & the dif
encein levels of morale between 12 hour shift personnel and those remaining on 8 hour shifts.
DTIC
Aircraft Maintenance; Schedules; @&md Cews

18
SPACE SCIENCES

Includes space sciences (general); astronomy; astrophysics; lunar and planetary exploration; solar physics; and space radation.

19980004137NERAC, Inc, Tolland, CT USA
Hubble Space Telescope: Latest citationsdm the Ei Compendex*Plus Database
Feb. 1996; In English; Page count unavailable.
Report No.(s): PB96-88T4; Copyright Velived; Avail: Issuing Activity (Natl Technical Information Service (NTIS)), Miero
fiche

The bibliography contains citations concerning the Hubble Spatsdope and its missionofics include design changes,
flight performance, and initial problems encountered. The Hubbtdar arrays and observations of space are discussed.
NTIS
Bibliographies; Hubble SpaceslEscope; Solar Arrays; Flight Characteristics

1998000414 7Aerospace CorpSpace and Environmenedhnology Centet.os Angeles, CA USA
Global Ultraviolet Imager (GUVI) Investigation Final Report 8 Nov 1993 - 7 Dec. 1994
Christensen, Andrew B., Aerospace Corp., USA; Jan. 1995; 106p; In English
Contract(s)/Grant(s): NAS5-32572
ReportNo.(s): NASA/CR-97-203904; NAS 1.26:203904; Rept-1480-4944; No Copyrightt: £ASI; A06, HardcopyA02,
Microfiche
This report summarizethe work performed under contract NAS5-32572. It is divided into six sections. Section 1 is-an over
view of the GUVI program; section 2 is the technical description; section 3 discusses the flight software; section 4 is the science
parameteextraction; section 5 is the instrument DPU; and section 6 is the calibration and characterization.
Author
Ultraviolet Imagery; Computer Bgrams; Applications Rigrams (Computers); Flight Cormtr
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